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PREFACE. 



' Thb sixth in the series of ^^ First Books of Na- 
tural History,'' includes a consideration of Articu- 
lated Animals, Insects, My'riapods, Arach'nidans, 
Crusta'ceans, Cirr'hopods, Anne'Iidans, and Zo'o- 
phytes, or radiated animals. 
' The volume is illustrated by ninety-one beautiful 
wood-cuts, executed in his best style, by Mr. G. 
Thomas, of Philadelphia. 

' The etymology of technical words is explained 
in the text ; and a full Glossary is also appended. 

In the preparation of this volume, besides the 
text of Edwards and Comte, the works of Cuvier, 
Lamarck, T. Rymer Jones, Thomas Say, and others, 
have been freely used. 

• The writer takes great pleasure in believing that 
in supplying a series of elementary books on natural 
history, his humble labours may be beneficial to the 
country. As a useful branch of education, natural 
history seems not to be sufficiently appreciated, or 
extensively regarded. 

By the term Natural History, we mean that 
science which embraces a knowledge of the structure 
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of all bodies, whether living or inorganic, found on 
the whole face of the earth, or united together to 
constitute its mass ; a knowledge of the phenomena 
observable in them bodies, the characteristics by 
which they may be distinguished from each other, 
and the parts they perform in the great total of the 
creation. Its domaip is immense, and its^ importp.pce 
does not y^d to its ej^tent. Some noeo, possessing' 
little acquaintance with science, perceive in it n 
mere coUectioi^ of ^necdgtes, more fitted to gmtify 
idle curiosity than to Qxercise the eaiad ; or tbey 
vegard it as n dry 9tu(^ of technical names and 
arbitrary classifications ; but such an opinion ha» its 
source in ignorance, for no. one possessing tfaci mo^ 
dementary notioiis of natqtra) history can fait to 
recognise its grwt utility. The spectacle of naturei 
grand and harmonious as it ia, showing bow vastly 
(superior in beauty the reality of the creation ia to 
the most magnificent of human inventions^ elevated 
and disposes the mind to high and salutary thoughts.; 
A knowledge of ourselves, and of the objects which 
surround us» ia not merely to satisfy our craving fo» 
information — a craving which is developed in pro- 
portion to the increase of intelligence : it is a neces* 
aary foundation for many other studies, and is emi- 
nently calculated to impart that rectitude of judg- 
ment without which the most brilliant qualities lose 
tjmr value,, and, in the course of KCe, rather imui 



e«9; ikm ^oncluet w to weM CM^lMiQiift Tli» 
impcnrtajM^e Qf tb« n^twal sciei^civsi QQgbt U> b^ too 
«¥idwt to V6qiw« domooatrttipQ. Ckiology and 
9uperalogy fwdor cta^lj ^ei^^iefiig^ to wdwtry^i tor 
foabling ii» batter to explore th^ wealth buded iot tbo^ 
bowels of the Q«rdi| 3otany viak^a w acqiwnted 
vith the pla^Kts^ so varied apd so beautifULi wbii^h 
wpply our wants; in niagoiifiGirait prodigally ] Zqqk 
logy gives a knowledge of tboee aoimaU wbich prc^ 
dwe wool, silk, and boo^y^ and those that; amat us 
in our toils with tbeif str^ngtb^. aa well a^ Qf tfaiMe^ 
wbicfaf instead of being useful to us» dest^Q^y ouf 
crops, ^ow impoftam a guide natural histjory may 
be made to agriculture, ti» gr^t pursuit 14 th^ 
United States ! Besides, let us r^oiemb^ the Iqi^ 
hat of disuses by wbiak thn buioau machine if^ 
ai^ted, and bear in mind thq fact that tha practice^ 
of medicine is blind in action when it does pot rest 
on a scientific knowledge of the natwa of Qian. 

The practical importance of the: study of natural; 
history, we r^at, requires no proofs and must b& 
felt, no matter what may be our career. But its. 
influence does not stop here ; the influence it can ba 
made to exert^ over our fiurulties themselves, ia 
worthy of the most serious attention. In fact, tber 
natural sciences, by reason of the routine systen 
peculiar to them, accustom the mind to go bade froa^ 
eJOfeots to causes,, and at thei same tim^ iovajcialHy 
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submit results deduced from preceding observations 
to the test of new facts ; their study leads to specu* 
lations of the most elevated character, but never 
leads the imagination astray, because it always 
places material proof alongside of theory. And 
beyond any other pursuit, natural history exercises 
the mind in habits of method^ a part of logic with- 
out which every investigation is laborious, and 
every exposition obscure. 

Natural History ought to constitute- one of the 
elements of every system of liberal education j but 
it is not necessary that every young man should be 
a naturalist. To become a proficient in a science 
so vast in its scope, would require more time than 
can be spared from other classical studies, iand it 
comprises a host of details useful only to those who 
are desirous of devoting themselves especially to it. 
What every well-educated young man ought to 
know is, not the characteristics which distinguish 
this or that genus of plants or animals from another 
genus, nor the exact course of every nerve, or every 
artery in the human body : to charge his memory 
with such details, would subject him to labour which 
would be neither useful nor durable in its results j 
but what, he ought to possess, are sound views on 
all the great questions that it is the province of the 
natural sciences to solve ; those on the constitution 
of the earth, and the physical revolutions that have 
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tiaken plaeo on its Jur&ee ; on die maimer in vdndi 
ibe Tnactionft df nfl creatiises ard perfoiiDied, snd te 
^ncqml .modifications obBerred in their atnictim, 
accarding to the kind of life for lithich they harye 
been destined. Such information once acqaired, 
would not be soon forgotten ; and such information 
most be specially sought by aH who would become 
maturalists ; it is enough, howeyec, for those whose 
tOQcup&tions are not closely connected with these 
^M^ienoes. 

Suchaope the opinions of M* Edwarcte, the emi- 
nent French naturali^. I am sure the propagation 
of these opinions in our country will advance its 
interests. To the acienoe of agracultare, natural 
history^ properly taught, is of great importance, 
^because it teaches us the structure of anunals, the 
mode of their existence, and what is essential to 
their life. This knowledge enables us to treat their 
diseases with a better prospect of success, and to 
destroy those animals which are injurious to our 
interests. Of the value of geology in teaching us 
the nature of the earth's surface, there is not less 
doubt. 

It ought not to be urged against the study of 
natural history, that it requires us to become familiar 
with hard words. Every branch of human know- 
ledge—every mechanic art, has its respective tech- 
nicalities. Systematic names are only difficult to 
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thdfle wto are unacquainted with their meaning. R 
has been obserred by an eminent botanist of our 
country, Dr. Darlingtcxi, that ladies find no very 
great labour in acquiring a perfect knowledge of the 
technical language of fashion, of mantua-making 
and millinery. Mausseline de laine, gros de Naples, 
gimp, gingham, gros des Indes, millenet, inserting, 
ietting, &c. are examples of words which are hard 
to those who do not comprehend their meaning, but 
easy enough to those who understand their apjrfica- 
tion. Morus multicaulis is a systematic name, 
which was for a time well understood by almost 
everybody in the United States. ' 

And the same is true of the systematic names 
used in Natural History. Where there is a dispo- 
sition to learn them, they are readily acquired at 
the cost of a little labour. ' 

February, 1845. 
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THIRD BRANCH OF THE ANIBULL iraai^ 

ARTICULATED ANIMALS. 



LESSON I. 



GsNURA^ CQNsiJivxuk.Tiovf^^rStructure of Afiicvlaied AmmaU 
-^tHvUion of the Third Branch of the Animal Kingdom. 

Class of Iicsbcxsu— .Or^aa^'xa/to9 — Meiamarph<m$ — CloHi* 
Jicatian. 

1. The third great diyisioD, or. Third Branch of the Apimal 
Kingdom, includes all animals that are constructed on the same 

General plan as insects. Their internal structure is essentially 
ifierent from that of animals belonging to any of the other three 
branches of the aninoal kingdom ; and their external characters 
are so decided and evident that it is almost always easy tp 
recognise them at first sight. 

2. They are termed articulated animals — animalia articulate 
— because their body is divided into sections, and seems to be 
composed of ringSi placed in a contiguous series on a line with 
each other (Jig. 1). The extremities in many instance? are also 
formed in this manner. These rings are formed of portions of 






Fig, 1 . — SCOLOPENDE A. 



1. What deBcripftion of animals are comprised in the third branch of the 
apimal ldogd0ra 7 

|L Why are they termed ^rtictdated «nimal|i7 Hpw are the rings 
finrmed? Have articulated ai^malf any fkeleton 7 

1 ♦♦ .» - ^^ 



10 STRUCTURE OP ARTICULATA. 

skin which are harder and thicker than the rest of the body. 
In some cases this annular arrangement arises solely from the 
existence of a certain number of transverse folds or plaits which 
groove the skin and encircle the body ; but in most instances the 
animal is enclosed in a species of solid armo6r, composed of a 
series of rings united to each other in such a manner as to permit 
of motion. The uses pf this armour are similar td those of the 
internal frame or skeleton of vertebrate animals ; because it de- 
termines the general form of the body, protects the soft parts, 
afibrds points of attachment for muscles, and furnishes them 
levers, fitted to secure precision and rapidity of motion. It is 
frequently termed an external skeleton^ although it does not 
represent our skeleton. In reality it is only the skin which 
has become hard and stiff. Its rings are of a horny consist- 
ence ; and in some instances, they become almost, if n6t 
entirely, stony, forming a case in which the soft parts of the 
animal are enclosed. 

3. In general, the rings of which this external skeleton is 
formed are movable upon each other, but in certain parts of 
the body, we sometimes see them soldered together, and then 
they are less easily distinguishable : this is always the case in 
the thorax of insects, but in other articulate animals, the cen- 
tipedes or scolopendrse, for example, the rings are movable and 
like each other throughout the whole length of the body. 

4. Some articulated animals have no extremities, an example 
of which we have in the common leech ; but most of these ani- 
mals are provided with them ; the number of these extremities is 
very considerable; there are never less than three pairs, and 
sometimes we find several hundred, as fn some marine anneli- 
dans. 

5. The nervous system of articulated animals is always com^ 
posed of a series of small ganglia attached together in pairs, 
placed upon the middle line of the inferior face of the body, and 
united by longitudinal cords of cominuoication, so as to form a 
sort of chain, or, rather, to represent a double-knotted cord, ex- 
tending from one end of the body to the other. The nervous 
mass formed by the first ganglion {Jig> 2, a), which is sometimes 
called the brain^ is enclosed in the head, and is placed above and 
in front of the oesophagus ; the other ganglia, on the contrary, 
are situate behind the oesophagus and beneath the digestive canal, 
BO that the cords which unite the ganglia of the head to those of 
the thorax, pass from each side of the cesophagus and form 

3 Are all the rings of articulated animals nioTable ?., 
4. What is the number of extremities possessed by articulated, animals 7 
5 What is the character of the nervous system in articulated aniifnds? 
Have these animals a brain, properly so called 7 
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around this canal a sort of collar (d). 
The different nerves of the body arise 
from these ganglia and ramify in the 
neighbouring parts. 

6. The organs of the senses are less 
numerous than in vertebrate animals, 
and sometimes they are altogether 
wanting. In general they have eyes, 
and sometimes an apparatus of hearing, 
but no articulated animal has yet been 
dbcovered possessing a distinct organ 
of smell. It must not be inferred, 
however, from this fact, that they are all 
incapable of appreciating odours. 

7. The digestive tube or canal of 
these animals is always extended from 
one end of the body to the other (Jigs. 
12 and 74), and the mouth is generally 
furnished with jaws ; but these organs 
do not move up and down as in verte- 
brate animals ; they are always lateral, 
and move from without inwards. 

8. In general their blood is white, but 
not always ; in the class of anne'lida it 
is red ; and its manner of circulating 
is various. In these animals the mode of respiration is equally 
various. They are all ovi'parous, that is, their young are pro- 
duced from eggs. 

9. Articulated animals, possessing, as they do, a nervous sys* 
tem more developed than that of the moUusks, limbs for locomp-. 
lion, and a sort of tegumentary skeleton, must necessarily be 
superior to them in every thing which essentially characterizes 
animaltty, that is, in the functions of relation ; but, as respects the 
functions of vegetative life, they are not so well provided ; their 

Explanation of Fig, 2. — The nenrons Bjstem of an insect : — 0, the brain 
or cephalic ganglion :-^h, the optic nerves ; — c, nerves of the head ; — i, 
nervous cords which unite the brain to the thoracic ganglia, and form a 
collar around the CBSophagus ; — «, e, e, 6, thoracic and abdominal ganglia ;— > 
/, nervous cords which unite the nerves with each other ; — gjg^ nerves of 
different parts of the body. 

6. Are the senses perfect and complete ? Have articulated animals the 
Bense of smell? 

7. What is the character of the digestive apparatus in articulated 
animals ? 

8. What is the colour of their blood ? How do they breathe 7 How are. 
they pro|Nigated ? 

9. In what respecti are articulated animali superior to tooUotke? 
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circulatory apparatus is lesa conaplete, and in some ca«e« ia alt<v 
getber aboent. 

10. In a wordy we see that articulated anumals are chiefly dis- 
tinguished from the other three branches of the animal kingdom 
by the arrai^ment of the nervous system and by the body being 
surrounded by a series of rings which see^i to divide it into so 
many transverse segments, 

11. This great branch of the animal kingdom is composed of 
six distinct classes of animala; namely, in^ecUf my^riapodg^ 
arachnidans, crusiafceanMi eirr'hopods, and anne'lidantm The 
following table exhibits some of the characters by which they 
are distinguished from each other. 

A distinct head,' 
thorax and ' abdomen ; 
three pain of legs, and 
generally provided with 
wings, Tracheas: bat 
no circulatory appara- 
tus properly so called. 



Blood white; 
provided with ' 



Inngt, or 

traohess Sat 

breathing air. 

Ilztremities 

artieulated. 



Ims'aTA. 



branehin ibr 
breathing wa-* 
ter. 



Head, tfaoraz, and 
abdomen, not separated 
fhim each other. Legs, 
twenty.four or more >• MTax'AfoitA. 
pairs. Trachee : no 
circulatory apparatus: 
without wings. 

Head confounded' 
with the thorax. Al- 
ways without wings. 
Four pairs of legs. 
Trachett, or pulmcmary 
sacs. Vascular system 
tolerably well develop, 
ed. 

In general, five orl 
seven pairs of ^rtico. 1 «-«—..'« 
Acircuhur*^^^ 



Akach^mida 



lated legs, 
tory apparatus. 






No legs for locomo- 1 
m. Always live at- >CniK'HnraiiA. 
.tached to other bodies. ) 

Red «r coloured blood. Unprovided with articulated / Aw^uqa ' 
extremities. Generally having branchiss. J aww^ da. 



10. How are articulated animals distinguished from tb« other three 
Draaches of the animal kingdom 7 

11. Into 1^ ^W^ ^ w B(v>fih of articuUted vumIs ^j^^ ^' 
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12. By an examination of the preceding table we learn : — ^that 
animals of the class Insecta have articulated extremities, trachesB 
for breathing air, white blood, but no circulatory apparatus pro- 
perly so called. They generally have wings and three pairs of 
legs. The head is distinct from the thorax : — 

13. That animals of the class Mtri'apoda have twenty-four 
or a greater number of pairs of articulated extremities ; flo ^ings ; 
white blood, but no circulatory apparatus ; and that they breathe 
by tracheal. The head, thorax, and abdomen are confounded in 
an elongated body :— * 

14. That animals of the class Araoh'nida have white blood, 
and generally a tolerably well developed vascular apparatus ; tra- 
cheee, or pulmonary sacs for breathing air ; they have four pairs 
of articulated extremities, but are always destitute of wings. The 
head is confounded With the thorax : — 

15. That animals of the class Crusta'cea have white blood ; 
a circulatory apparatus; articulated extremities; five or seven 
pairs of legs, and branchiae for breathing water ; — 

16. That animals of the class Cirr'hopoda have white blood, 
but no extremities for locomotion ; and they always live attached 
to other bodies. They breathe water by means of branchiae : — 
and, last, 

17. That animals of the class Anne'lida have coloured bloqd ; 
are unprovided with articulated extremities ; and, in general, have 
branchiae for breathing water. 

CLASS OF INSECTS. 

■» 

18. The class of insects includes all articulated animals that 
are unprovided with a circulatory apparatus properly so called, 
that breathe by tracheae, undergo, in general, a metamorphosis 
while young, and possess six articulated extremities; they gene- 
rally have wings, and the head, which is furnished with antennae, 
is always distinct from the thorax. 

^. What ar^the divtinguisblDgp characters of insects. 

13. How are myri'apods characterized t How are they distingruished 
from insects. 

14. What are the characters of arach'nidans 7 What disting^hes them 
firom insects? 

15. How are crosta'ceans distinguished? How do they differ from 
cirr'hopods 7 

16. What are the characters of cirr'hopods? What distinguishes them 
fiom insects 7 . " - 

17. What are the characters of anne'lidans ? How are they distinguished 
from myri'apods 7 

' 18. What are the general characters of animals composing the class of 
Insects? 
2 
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19. The skin of inaects is in general yery hard, and almost 
homy ; it forms a kind of solid case, in the interior of which are 
placed the muscles, viscera, ^ 




&c. ,* it fulfils the functions 
of an external skeleton, and 
is divided by a series of 
rings more or less con- 
siderable in number. 

20. The body is divided 
into three perfectly distinct 
parts ; naniely, head, thorax, 

. and abdomen. 

21. The head (a, fg. 8) 
is not subdivided into 
rings: it sustains the 
mouth, and two little stems 
or articulated horns, called 
antentuB, or feelers (c). 
These little organs are 
probably the seat of the 
sense of touch; their 
length and form vary very j^.g..^,^ „ a-'b^c. 
much; sometimes they are ' 

filiform, at others like a saw, club-shaped, dsc. 

The Burface of the head is sometimes divided into regions ; namely, the 
elypeuB (Latin, baekler), that part to which the labrum or upper lip is at- 
tacned ; the /ace, the fr<mt^ the vertex or mmmU, and the eheeke, 

22. The thorax (d^f, hfg» 3), or middle portion of the body, 
is sometimes oalled the corselet^ although this name, strictly 
speaking, belongs only to the second ring of the thorax, which, 
in all insects, is composed of three rings or segments, each ona 

Explanation of Fig. 3. — Anatomy of the te^rumentary system of a 
winged insect (a grasshopper) : — 0, the head ;— ^, the eyes ; — c, the an- ^ 
tenn» ; — d^ the prothorax, or first ring of the thorax ; — e, the first pair 
of legs ;— /, the mesothoraz, or second ring of the thorax, bearing the nrst 
pair of wings (g), and the second pair of legs (h). ; — t, the metathorax, or 
third ring of the thorax, bearing the second pair of wings (J), and the third 
pair of legs (k) ;— /, the abdomen ; — m, the femur or thigh ; — n, the tibia or 
leg ;— 0, the tarsus or foot 

19. What purposes does the skin of insects fulfil 7 

20. How is the body pf insects divided? 

21. Is the head divided into rings? What parts are attached to ths 
head? 

22. To What part of the thorax does the name eoreelet particuou'ly ba. 
long ? Of how many pieces is the thorax composed ? To what parts are 
the legs and wings of insects attached 7 
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haviag a pair of legs attached to it. The first riog of .the thorax 
(d) never has wings attached to it, and is always visjiblet while. 
the succeeding rings are commonly covered above by these 
organs. When there are four wings, which is almost always the, 
case, those of the first pair are attached to the second ring of the 
thorax (/), and are covered by the next pair, which are inserted 
into the sides of the third thora'cic ring (i). When there is only 
one pair of wings (as in the common fiy), they are attached to 
the second ring of the thorax (/). 

^he first rin^ of the thorax (d) is called the praihonx (from the Greek, 
pro, before, and thorax^ shield, or chest); the second rin||r (y), me$othora»' 
^firom the Greek, me«M, the middle, and thntax) ; and the third (i) the meta^ 
tbOrmx-ifrom the Greek, nuta, between, and thorax). 

These three ripgs are closely and solidly .united into one piece, and 
constitute the trunk, the inferior surikce of which is styled the p&cliiB ; that, 
portipa of it which corresponds to the prothorux^ is called arUe-p^etus (from 
Ihe L«tfai, ante, before, and |MOttM^ breast) ; that portion which correspond* 
lo the memfihorMx^ is called medi»^pectu$ (from the Latin, medttis, the 
■liddla, and-jMCtuJit brebst) ; aqd the part corresponding to the metathoraXf 
in Burned poti^eiMi (fhmi the Latiil, peit, behind, and peetuit breast). The 
iludcUe'line ofthe inferior surface of the trunk is termed the $temum, and 
is divided into three parts; the ante^Urntttn, medufgiernum, and poU* 



28. In all true insects, or, as they are also denominatedj hexan 
pddB (from the Greek, eara, six, and pou$^ foot-— having six feet), 
che abdomen is very distinct frotn the thorax, and has tio ex- 
tremities, neither feet nor wings, attached to it: it is composed of 
a certain number of rings, and we oflen find at its termination^ 
near the anus, various appendages, such as stings or borers* The 
Ihst rings or an'nuli of the abdomen, in several females, form a 
Retractile or always projecting ovipositor, of a more or less com- 
plicated structure, which acts as an auger. 

24. The legs of insects, which are solid tubes containing the 
muscles by which they are moved, are always six in number ; 
there are never fewer than six, atid if in some instances we see 
but four at first (as in certain butterflies, Papilid)^ we shall find 
on close examination that two of these organs are not developed^ 
bet are concealed under the hair. 

25. Sometimes the legs are formod solely for walking ; some- 
times they are elongated and fitted for leaping, or they are spread 
out so as to constitute fins for swimming ; and, again, they are 
modified in such a manner as to form oi^ns of prehension. 

23. What extremities are attached to the abdomen 7 

34, What is the invariable number of k^ in insects 7 Where are thi$ 
muscles placed which move the legs 7 

25. Are the legs of all insects dike 7 What are the usee to whieh toej 
kfe applied 7 
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26. The leg is divided into four parts ; the eoxa^ the femur or 
thigh, the tibia or leg, and farms or foot. The coxa (hip or 
haunch), which may be said to be set into the thorax, is formed 
of two pieces, and varies much in form^ The femur (thigh, m, 
fg, 3) constitutes the second articulation of the leg ; it is always 
tolerably long, and is sometimes remarkable for its development. 
The tibia {\eg,fg, 8, n) Is next to the/emtir, which it ordinarily 
equals in length ; the whole extremity is terminated by the tarsua 
(o), which is almost always formed of from two to five articula- 
tions, and frequently bears at the end, one or more hooks or 
nails. 

** In the i^enerality of terrestrial insects, the last segment of the tarmu or 
foot is provided with a pair of strong homy hooks, which are available for 
many purposes, being need either for creeping upon a moderately rough 
surface, for climbing or clinging to various substances. 

" Such simple hooks, however, would not always serve. In the case of 
the louse (pedieuluB), far example, that is destined to climb slender and 
polished hairs, such prehensile organs would be of little use. The structure 
of the foot is therefore modified ; the tarsus in this insect terminates in a 
single movable claw, which bends back upon a tootb-like process derived 
from the tibia, and thus forms a pair of forceps fitted to grasp the stem of 
the hair and secure a firm hold. 

** Many insects, especially those of the dij^terou* order, are able to ascend 
the smoothest perpendicular planes, or even' to run with facility, suspended 
by their feet, in an inverted position, along substances which, from their 
polished sur&ces, could afford no bold to any apparatus of forceps or hook^ 
lets. In the common flies {Mu$cidm) the exercise of this faculty is of such 
evcry.day occurrence, that, wonderful as it is, it scarcely attracts the atten- 
tion of ordinary observers. The foot of the house-fly, nevertheless, is a very 
curious piece of mechanism ; for in addition to the recurved hooks possess- 
ed by other climbing species, it is furnished with a pair of minute membra- 
nous flaps, which, under a good microscope, are seen to be covered with 
innumerable hairs of the utmost delicacy : these flaps, or suckers, as they 
might be termed, adhere to any plane surface with sufficient tenacity to 
support the whole weight of the fly, and thus confer upon it a power of 
progression denied to insects of ordinary construction. 

** Another mode of progression common among insects is by leaping, to 
which from their extraordinary muscular power they are admirably adapted. 
The common flea, for example, will leap two hundred times its own length. 

** The muscular system of insects has always excited the wonder and 
astonishment of the naturalist, in whatever point of view he examines this 
part of their economy, whether he considers the perfection of their move- 
ments, the inconceivable minuteness of the parts moved, or the strength, 
persistence, or velocity of their contractions. Insects are proverbially of 
small comparative dimensions — * minims of nature* — 



- that wave their limber ftns 



For wings, and smallest lineaments exact, 
In all the liveries deck*d of summer's pride ;* 

their presence, indeed, around us, is only remarked as conferring additi(mal 
lifo and gayety to the landscape ; and except when, by some inordinate 

26. How is the leg divided ? What is the coxa ? What is the fomur 7 
What is the tibia ? What is the tonus 7 
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increase of their numbers, thej make up by their multitude for th«ir di« 
^inutive size, the ravages committed by them are trifling and insignificant. 
'Far otherwise, however, would it be, if they attained to larger growth, and 
still possessed the extraordinary power with which they are now so con- 
spicuously gifted ; they would theoi indeed, become truly the tyrants of crea« 
%on, — ^monsters such 'as fables never feigned, nor fear conceived,* — ^fiiUy 
"Adequate to destroy and exterminate from the surface of the earth all that it 
<iiHrtains of vegetable or of animal lii&. 

** The flea or grasshopper will . spring two hundred times its own length ; 
the dragon-fly possesses such indomitable strength of wing, that for a day 
together it wiU sustain itself in the air, and fly with equal facility and 
swiftness backwards or forwards, to the right or to the left without turning; 
the beetles are encased in a dense and hard integument, impervious to or- 
tlinary violence ; and we might add, that the wasp and the termite ant will 
peoetrate with their jaws the hardest wood. Neither is the velocity of the 
toovements of insects inferior to their prodigious muscidar power. *An 
Unonymous writer in Nicholson's Journal,* say Kirby and Spence, * calcu- 
lates that in its ordinary flight the common house-fly {Muaea dome$tica) 
tnakes with its ^ings about six hundred strokes, which carry it five fee^ 
every second ; btit if alarmed, he states their velocity can be increased six 
iMr seven fold, or to thirty or thirty-five feet in the same period. In this 
fepace of time a ra6e-borse could dear only ninety feet, which is at the rate 
of more than a mile in a minute. Our little fly, in her swiftest flight, will 
in the same space of time go more than the third of a mile. Now, coiopare 
the infinite diflerence of the size of the two animals (ten millions of^ the 
fly would hardly counterpoise one racer), *nd how wonderful will the 
velocity of this minute creature appear ! Did the fly equal the rlMsewhorito 
in size, and retain its present powers ii> the ratio of its magnitude, it would 
traverse the globe with the rapidity of lightning.* ** — T, Rymer Jone§. 

27. The wings are dry, mefhbranous, elastic appendages, Usu- 
ally diaphanous, attached to the sides of the back of the thorax. 
They are composed of two thin membranes, laid one on the other, 
joined together by horny lines called nervuresy which are i^n fact 
so many tracheal tubes for the passage of a r. 

28. The wings of insects differ much in texture : in place of 
being membranous and transparent^ as in flies and bees, they are 
sometimes opaque and covered by a multitude of little scales like 
dust, as in butterflies ; and at other times we ob^rve them acquire 
a thickness and consistence so great that they resemble horn, 
and do not differ from other hard parts of the insect, as in thd 
may-bug, for example. It is only the first pair of wings that 
present this latter condition | when thus modified they are not 
suitable for flight, but form a species of shield for the protection 
of the upper part, of the body, and are named elytra. Sometimes 
the elytra^ instead of being homy throughout their whole extent, 
are membranous towards the end, as in wood-bugs; they arc 
then called demi-elytra. 

27. What are wings ? What are nervures ? 

2a In whiitr«ap6cts do wihgi Afier firom eaeh othUr 7 WiMt are ely- 
tra? WkatrndtenUlytm. 
2* 
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ETES^NERVOUS SYSTEM. 



29. In some di*plerous insects, in place of the second pair 
of wings we find two pedunculated globular bodies, named haU 
t€re8,,or poisers. 

80. The eyes of insects are always on a level with the head, 
and are never borne on a movable peduncle, as in certain crus- 
taceans ; sometimes their structure is the same as in ara'chnidans, 
and they are called simple eyes, or ocelli; but in all insects 
there exist, either conjointly with them or separately, compound 
eyes, or eyes with facets, 

"The compound eyes-of injects are two in number, situated on the lateral 
aspects of the head, the form of each being more or less hemispherlcaL 
When examined with a microscope, their surface is seen to be divided into 
a multitude of hexagonal facets, between which minute hairs are generally 
conspicuous. The number of facets, or cornesB, for such in fact they are, 
varies in different genera : thus, in the ant (For'tnica) there are 50 ; in the 
common house-fly {Mtuca domestica) 4,000 ; in some dragon-flies (LibeUula) 
upwards of 12,000. In butterflies (Papilio) 17,355 have been counted, and 
some ColeopteroB possess the astonishing number of 25,088 distmct cor- 
nese." — T. Rymer Jones, 

81. Of the organs of smell and of 
hearing in these animal^ we know 
nothing. The nervous system is 
composed of a chain of double 
ganglia, arranged as has already 
been described {Jig» 2, page 1 1)« 

82. The mouth is placed in the 
anterior and inferior part of the 
head ; but its form varies con- 
siderably, accordingly as the ani- 
mal is destined to feed on solid or 
liquid substances.* 

33. In the Tritores, or triturating 
insects, the mouth is composed, 1st, Fig. 4.— mouth of an insect. 
of an upper lip; 2d, of a pair of 
mandibles ; 3d, of a pair of jaws ; and 4th, of a lower lip. 

Explanation of Fig. 4. — ^Apparatus of mastication of a cdeo'pterous in- 
sect ; — la, the labnini ; — m, the mandibles ; — ma, the maxillsB or jaws ;— • 
0, maxillary palpi ; — li^ the labium, or lower lip i—pl, the palpi of the la- 
bium. 

29. What are halteres? 

30. How are the eyes of insects situated 7 How many kinds of eyes have 
insects ? What are compound eyes 7 

31. Where are the organs of smell and of hearing situated 7 How is the 
nervous system of insects arranged 7 

32. What is the character of the mouth? Where is it situated 7 

33. Of wnat parts does the mouth, in triturating insects, conmst 7 



ma. 
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34. The upper lip or labrum (la, Jig. 4) is a flat piece fixed to 
the anterior part of the head, ana closes the mouth from above. 

- 35. The mandihlM (m) are appendages, resembling large 
teeth, which are inserted into the sides of the head immediately 
below and behind the labrum; they are movable, and transverse, 
that is, they are placed, one to the lefl and the other to the right ; 
they are generally very hard and of a horny consistence. They 
serve to divide the food. The mandibles of insects never have 
palpi attached to them. 

35. The maonlla, or Jaws (ma), are also .two in number, and 
are placed, one on the right and the other on the lefl, below and 
behind the mandibles. Each jaw has, on its external side, a 
little appendage formed of from four to six articulations, named 
maxillary palpus (p) ;, sometimes there are two palpi. In or- 
thoptera the extremity of the palpus is oflen terminated by two 
lobes ; in this case the external one is called the galea. 

37. The lower Kp, or labium (li) closes the mouth from below, 
and resembles a second pair of jaws, ordinarily joined on their 
internal side, and in a great degree covered by a horny pro- 
longation in the middle, termed the mentumy or chin ; the ligula 
is another part of the labium. Each half of this lip supports a 
palpus (ply Jig. 4) which is smaller than 

those of the maxillae, and consists of never ^ 

more than four articulations. 

38. The annexed figure (5) is a magni- 
fied representation of the head of a cock- 
roach (Blattd), seen from the front. A 
careful examination of the figure will 
more fully explain the several parts of the 
mouth ; — a, the antennae ; — b, the com- 
pound eyes; — c, the ocelli or simple 
eyes ; — d, the labrum ; — e, the mandi- 
bles ; — fy the maxillae or jaws ; — gy the 
ligula ; — A, the labial palpi ; — £, maxiU ° cockroach. 
lary palpi. The principal use of the palpi 
is to seize and hold food between the mandibles, while it is being 
divided. 

Sometimes the jaws are enormously developed and form in 
front of the bead a sort of pincers ; an arrangement which is 

34. What is the labrum ? Where is it attached 7 

35. What are mandibles in insects ? How are they placed in respect to 
the labrum I What is their number ? What is their use ? 

36. Where are the maxillffl placed? What is a maxillary palpus? 
What is meant by the galea ? 

37. What is the labium ? What is the mentum ? What is the ligula ? 

38. Of what use are the palpi ? 
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very lemarkaUe in the 8(ag-beetiefl{l4Mxiitiit eermul) and ^dier 
species of the gemie UicaQus $ for exaBOfiie : 




JF^. 6. STAG BIXTLK. 

**Tbe largest of these beetles in the New England States is the horn-bug. 
Its colour is a deep mahogany-brown ; the upper jaws of the male are long, 
curved like a sickle, and furnished internally beyond the middle with a 
little tooth ; those of the female are much shorter, and also toothed ; tho 
head of the male is broad and smooth, that of the other sex narrower and 
rough with punctures. The body of this beetle measures from one inch to 
an inch and a quarter, exclusive of the jaws. The time of its appeatanee 
in July and the beginning of August The grubs (larvss) live in the trunktf 
and roots of various kinds of trees. Several other and smaller kinds of 
■tag.beetles are finind in New England." — Harris. 

39. In insects that live by suction, the jaws or labrum are 
elongated in such a manner as to constitute a tubular trunk, in 
which we often find delicate filaments that perform the functions 
of little lancets ; they are formed by the mandibles and jaws, so 
modified as to be scarcely remarkable. 

40. In bees, the anthophoree (from the Greek, antho$^ flower^ 
and pherd, I bear), and other insects known to zoologists 

■ I ■ I I r I y 

38 Wh&t is tiM peouHaritr of the mouth in insects that Ut^ by suctldli 7 
40. What are the peculianties of the mooth in the Hym«no'pt«r&7 
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ocelli 



Compound eyes 

MandihUs - 

Maxillary palpi ... 
Maxill4B or jaws .. 

Labial palpi --- 




-antenna* 
labrumt 



lateral tohea of the ligtila. 



Fig, 7. — BEAD OF AN AMTnOFHORA. 

under the common name of Hymenop'tera (from the Greek, 
'timen, a memhrane, and pteron^ a wing), the buccal apparatus 
has an intermediate arrangement. The upper lip or labrum 
(fig. 8, a) and the mandibles (b) closely resemble those of the 
tritorea or triturating insects ; but the 
jaws (c) and the ligula (d) are not 
excessively prolonged ; the first take 
a tubular shape and form a longi- 
tudinal sheath for the sides of the 
ligula : so that these organs, joined 
in a packet, constitute a trunk, which 
conveys the food, always soft or 
liquid, upon which these animals feed. 
This trunk is movable at the base, 
and flexible throughout the rest of its 
extent, but never rolls itself up as we 
see in butterflies. The mandibles 
chiefly senre the purpose of dividing 
the materials of which the hymenop 
terse make their nests, or rather, to 
seize and put to death the prey whose 
fluids these insects suck. There also 

exists in the interior of the buccal cavity other solid pieces which 
are wanting in the Tritores ; they constitute valves destined to 
close the pharynx or swallow every time the movement of deglu- 
tition b not effected. 
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Jl^. 9.— -BUG. 



41. In the bugs (dmex), plant lice (aphis)^ 
and other insects of the order Hemip'tera, the 
sucking apparatus is composed of the same ele- 
ments, but somewhat difiblptotly afflit^. The 
mouth is armed with a tubular and cylindical 
T)eak, detected downwards and backwards {Jig. 
0), apd is composed of a sheath 'enclosing four 
iltyfets ; the sheath {Jig. 10, a) is formed of four 
articulations placed end to end, and represents 
the labium or lower lip ; at its bn^'^^e perceive 
an elongated, conical piece, which is analogous 
to the labrumf the stylets (&, o)Vhidh are in 
tbe form of fine threads, stiff and dentate at the extremity, to 
pierce the dkin of animals or the substance of plants, i^re the 
representatives of the mandibles and m&i(iils& esoessively elon- 
gated. In the hemip'tersB whioh live at the expense of other 

animals, the beak is gene- 
rally very stout and fold- 
ed in a semicircle under 
the head. In those that 
feed on the juices of 
plants, it ia, on the cbo^ 
•trary, almost always 
slender, and, when al 
reat, applied against ^ 
kiferior Burlace of the 
thorax, betwixt the legs 
{fig. 9). Its length ia 
sometimes so great ar 
to extend beyond the 
posterior extronity -of 
the abdomen. 

42. In flies, the pro^* 
boflciti or trunk, some^ 
times soil and ipetractile, sometimes horny and elongated, alsd 
represents the labium or lower lip, and often has palpi at its basef 
a longitudinal groove on its upper sur&oe lodges the styletsy 
which vary from two to six in number ; the mandibles, jaws, and 
ligula of the tritores are analogous to them. Sometimes this trunk 
acquires an enormous length, and scAnetimte, on the contrary, it 
is scarcely visible. 

43. In butterflies {Papilid) which also fetd on the liqfuid snh- 
stances they find at the bottom of flowers, and have no ncieeiisiti^. 
ibr idtrong weapons to obtain theiti, there are no laacei-Hke atylefirf 
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Fig, 10. — ^BUOCAI* APPAKATVfl OF AM UEUU^taUk, 



41, How is the luckine apparatus in Hemf ptera orraoged ? 

4ft. What are the peculiarities of the sucking apparatus of flTes 7 

43. Describe tne socking apparatus of butterflies. 
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11. — BEAK OP A 
BO*rTK&FLT. 



the mouth is furnished with a long trunk 

{figw lit ^ roiled sfHrally, composed of 

two filaments hollowed into a gutter on the 

latemal side, which are in fact the jaws 

excessively elongated and modified in form. 

At the base of this tube, we observe in front 

a small membranous piece which is the 

representative of the labrum, and, on each 

side, a small tubercle, the last vestiges of 

the mandiUes. We also perceive in the 

same situation the rudiments of the maxil- 
lary palpi (e), and behind we find a little 

tHangular* lip bearing two very long labial 

palpi, composed of three articulations, al- 
most always hairy and furnished with scalesi 

44. The digeMtive tube (Jig. 12) 1$ always open at both^ndsy 

and extends from the meiith 
to the anua$ sometimes it in 
straight, at others, more or 
less Hexuous;, and here, atf 
in animals of a higher order, 
it is very short in cami'vor* 
ous insects, and very long io 
those species which feed on 
vegetable substances. Some* 
times it preserves nearly the 
same diameter throughout its 
whole length ,* but, generally, 
it presents enlargements and 
contractions which enable us 
to distinguish an oesophagusy 
a stomach and an intestine. 
Son^imes we find several 
stomachs [f^ g, h) which 
have been named, eropr g^'^ 
gard^ and chfli'feriimvtf^ 
tride, 

45. On each side we see 
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ExplaTMlion of Fig. 11. — Beak of a butterfly ;—a, the head ;~&, antenna j 
— c, the eye;— J, proboecis or trunk spirally rolled ;-^e, rudiment of mazil-' 
larv palpi. 

Exfianation of Fig, 12. — Digestive aj^mratus of an ineeet ; — a, the head j 
— h^ me antennae ;—e, the mandibles;---^, the palpi; — «• the cBsofihagus ^r— 
/, gf h, the stomachs ; — t, the intestine ;— ^', the reotum {— ^ the hiHary ves. 
•els ;-^ secreting organs ; — m, the anus. 



44. What are the characters of the digestive organs in insects ? For 
what is tile digestive tube of cami'vorous insects remarkal^le ? Of what 
parts do the digestive organs consist ? 

4Si What are biliary vessels ? 



84 CIRCULATION. 



a number of long, delicate tubes, filled with a yellowish liquid, 
terminatiog in the digestive tube ; these are the biliary vessels 
(k)y which perform the functions of the liver. 

46. We find salivary organs in a great many insects, and 
generally they are more developed i^ the suctorial than in the 
triturating species. They are simple, floating tubes, which some- 
times terminate in a kind of utri*cul8B or little membranous sacs, 
which communicate with the pharynx by mtens of intermediate 
excretory ducts or canals. 

47. Towards the posterior extremity of the intestinal canal, we 
also find other secreting organs of various forms {I) which serve 
ibr the elaboration of those particular liquids which many insects 
cause to exude from the posterior part of the abdomen when they 
are disturbed ; the venom of the hee is an instance. 

48. Sometimes the nutritive liquid resulting from the digestion 
of food is immediately appropriated to assimilation, sometimes, on 
the contrary, a part of it seems to be held in reserve to be em- 
ployed on a future occasion. The species of reservoir which is 
xegarded as subserving this curious purpose is the mass of fatfy 
tissue aurrounding the viscera. 

49. Insects have no circulation properly so called ; the nutri- 
tive liquid is diffused among all the organs and penetrates them 
by imbibition. But there exists, nevertheless, on the dorsal sur- 
face of the animal, immediately beneath the integuments, a sort 
of longitudinal tube, surrounded by fleshy fibres, which appears 
to be the rudiment of a heart, for we observe in it alternate con- 
tractions and dilatations similar to those of the same organ in 
other animals. But this canal does not appear to give off any 
branches ; there are no arteries nor veins. 

The blood, become venous by its action on the difierent tissues 
of the economy, is not carried to any particular point to come in 
contact with the oxygen of the air, to regain its vivifying quali- 
ties. If respiration were carried on in the ordinary way, by 
means of lungs or the external surface of the body, it would be 
extremely imperfect ; but the disadvantage which seemingly must 
result from this great imperfection in so important a function as 
the circulation does not really exist. Nature has dispensed with 
the necessity of circulating the blood in insects, by carrying, 
the air in them, to all parts of the body, by means of a multitude 
of canals which ramify almost infinitely in the sut)stance of the 
organs (fig. 13). 

46. What are the characters of salivary glands in insects 7 

47. Where is the venom of the bee formed 7 

48. Is digteted food in all cases immediately appropriated to the purposes 
of assimilation 7 

49. How is the blood circulated in- insects 7 How is the want of circula- 
tion compensated for in insects 7 
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dO. AU insects have fgi aerial 
respiration; but instead of re* 
ceiviog air into pulmonary 
pavitiea to which the blood is 
aent by the action of the circu- 
lating organs, as is the case in 
piost animals, they breathe by 
means of a multitude of canals 
{fig* 13) which convey the air 
io every part of the body ; these 
panels are named trachecB. The 
external openings of the tra- 
chese are called stigmata or 
spiracles. These openings have 
the form of a 
button-hole (Jig. 
14), and are 
placed on each 
side of the body. 
In this respect, 
Fig' 14. ihe organization 

8TIQMATA. 
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Fig, 13. — ^I^ESPIRATORT OKGAHS. 




Fig 15. 
TRACHEA. 



of tracheal ara'chnidans resembles that of insects. 
51. Sometimes the tracheae have enlargements along their 
course like vesicles ; they all communicate freely 
with each other; they are ramified like roots, 
and their last divisions penetrate into the sub- 
Stance of the organs. Their structure is the 
same as in tracheal feira'chnidans, that is, they 
are formed of a cartilaginous filament rolled 
spirally, so as to constitute a tube (Jig. 15). 
Were it not for this arrangement the sides of the fube would 
be forced together by atmospheric pressure, and the animal 
would he suffocated for want of air. Respiration seems to be 
effected by the movements of the abdomen. In insects this func- 
tion is very active : considering their size, they consume a con- 
siderable quantity of air, and quickly suffocate when deprived of 

Explanation of Fig, 13. — Respiratory apparatus of insects. The mask 
or covering of an insect, showing the principal trachcBB which convey air to 
all parts of the body ; — «, «, s, s, s, the stigmata or spiracles. 

Explanation of Pig, 14. — A stigmata magnified ; — s, the opening of the 
stigmata or spiracle ; tr^ a tracheae arising from it. 

Explanation of Fig, 1 5.— A portion of trachew considerably enlarged to 
show its structure ; we see at (a) the end of the spiral of which the tube is 
composed, partly unrolled. 

50. How do insects breathe ? What are traohese ? What are stigmata ? 

51. How are the tracheae arranged 7 What is the peculiarity of their 
.structure? 

3 



SB METAMORPHOSES OF INSECTS. 

oxygen ;4>ut when they are seemingly dead from this cause, they 
for a long time retain the power of being restored to life, 

62. The sexes are distinct in these animals, and frequently the 
males and females differ widely from eaph other. There fre- 
quently exists at the extremity of the abdomen of the female an 
ovipositor or borer or some other organ by means of which she 
prepares a hole for the reception of her eggs. Some are vivi'- 
parous, but almost all insects lay eggs, but they do not deposit 
them wherever they may happen to be ; they require them to be 
carefully lodged in some place where the young animals on 
escaping can readily obtain the kind of food proper for them. In 
this respect the instinct of insects is most surprisingly developed, 
and it would be interesting to study the various plans they adopt 
to secure this, object, but our present limits will not permit. 

53. When an insect escapes from its egg, it sometimes 
possesses the same form which it is to preserve through life ; 
but in the great majority of instances, it differs more or less 
from its mother, as well as from the form it itself is destined to 
assume. Before attaining its perfect state, it undergoes con- 
siderable changes, which are designated under the name of meta' 
fnorphoses ; it passes through two successive conditions, termed 
the larva (Latin, a mask, because the perfect form of the insect 
is concealed as it were under a mask), and nympkay jnipa^ or 
chry'aalis (from the Greek, ckruaosy gold, because the transparent 
covering in which the animal is enclosed while in this state, in 
many instances reflects a metallic lustre). When it has passed 
through these two stages of its metamorphosis, it becomes a 
perfect insect, and is then called imago. But these changes are 
not always of the same nature ; some insects experience only a 
partial metamorphosis, some a demi-metamorphosis, and othersi 
a complete metamorphosis (from the Greek, meto, indicating 
change, and morphe^ form). 

54. Those insects which undergo partial metamorphosis ac- 
quire afler birth a number of legs, more or less, but always 
remain without wings. The Parasi'ta and Thysanou'ra experience 
this description of metamorphosis. 

55. Those insects which undergo demi-metamorphosis differ 
very little from what they are to become ; their tarva resembles 

53. How are the young of insects produced 7 

53. What is meant by Uie metamorphosis of an insect ? What is a larva ? 
What is a nympha 7 To what condition of insects are the terms pupa and 
chrysaliB applied 7 What is an inuigo ? Is the metamorphosis the same (n 
extent in all insects 7 

54. What is meant by partial metamorphosis 7 

55. What is meant by demi-metamorphosis 7 
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Fig, 16. — LARTA OF ▲ OlUUHOIOrrfE. 



the perfect insect except 
that it is unprovided with 
wings. The annexed 
figure (16) of the larva 
of a grasshopper illus- 
trates this condition. 
When it becomes a nym- 
pha, we discover that it 
^as the stumps or rudi- 
ments of wings ; at the 
last moult they become 
perfectly developed, and 
the insect then acquires 
the form it preserves 
through life. 

56. The larva of those insects which undergo complete meta- 
morphosis, in no respect resembles the imago or perfect animal, 
and in proof of this it is only 
necessary to recollect that the but- 
terfly escA^pes from its egg in the 
form of a caterpillar. Larvas 
(Jigs. 17 and 18) are in general 
soft, cylindrical, or fusiform, pre- 
senting at intervals a number of 
contractions which divide the body ' — 
into as many rings or segments. Fig, 
Sometimes they have the appear- 
ance of a worm, and are unpro- 
vided with legs, as in the larva of the bee ; in other instances, 
they have appendages of this kind {fig* 18), and then they are 
generally called caterpil- 
lars. These animals have 
a head provided with jaws, 
several small eyes, very 
short legs, six of which are 
scaly and pointed, and 
attached to the three rings . . 

next to the head ; they have also other legs, varymg m number, 
which are membranous and attached to the last rings of the body. 
After having lived for a certain time in the larva state, the insect 
becomes transformed into a nym pha, and is then motionless, and 

56. What are the general charactera of larva? What are cater- 
pillars? How doet the larva prepare to become a nymph^? What are 
$jt*nnaret$? 




17. — LARVA. — mAsuKmo 
WORM. 




Fig. 18.— LARVA.— BILK-WORM. 



NYMPiUB. 




Fll^. 19.— MVMPIM. 



does not eat {Jig, 19). Before under- 
going this metamor^phosis, the larva 
often prepares for itself a defence or 
protection, and encloses itself in a shell 
or cocoon {fig, 20), which it makes of 
various materiab ; but more especially 
of the gilk secreted by organs analo- 
gous to salivary glands, and spun by 
the assistance of spinnarets hollowed 
in the lips. The insect, in the state 
of a nympha, possesses all the parts 
of the perfect animal, but contracted 

and covered up, sometimes by a delicate pellicle 
through which they may be seen, giving the 
nympha the appearance of a bandaged mummy; 
sometimes by a pretty thick skin, which is 
moulded over the body ; at other ^times, by the 
dried skin of the larva, which forms a sort of 
case or shell around the animal, presenting the 
form of an egg. Finally, after having remained 
in this state of immobility for a period varying 
in duration, the perfect insect (imagd) escapes 
from the nympha, and the external organs, at 
first humid and soft, are dried by the air and 
acquire the consistence they afterwards main* 
4ain. These changes in the external form of the insect at dif- 
ferent periods of its life are accompanied by modifications, not 
less remarkable, in the internal structure of the animal; and 
these changes of organization induce others in the habits of these 
creatures as well as in the manner of feeding. 

57. The number of insects is immense^ it is estimated that it 
exceeds sixty thousand species, and they differ very much from 
e^ch other both in their external form and manner of living. 

Insects, so remarkable for their organization, are still more so 
for their habits and for the admirable instinct with which nature 
has endowed a great number of them. Their cunning plans for 
procuring food or for escaping their enemies, and the industry 
they display in their works, surprise all who witness them ; and 
when we see them united in societies to gain the power denied to 
their individual feebleness, aiding each other, dividing the toils 
necessary for the prosperity of the community, providing for 
their future wants, and frequently regulating their actions accord- 

Explanation of Fig, 20. — A nympha with one-half of its ahell or cocooa 
removed. 




Fig.UO, 

NTMPHA. 



57. What is the number of ini^ects known ? 
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ing to accidental circumstances, we are astounded to find in these 
creatures, so small and apparently so imperfect, instincts so varied 
and so powerful, and intellectual combinations which so closely 
resemble reasoning. 

58. The division of this class into orders principally depends 
upon the form of the buccal apparatus, the organs of locomotion, 
and tlie metamorphosis. 

The following table exhibits the pnndpal characters of the several orders 
of the class of Insects : 



tbree 
pain 
of 
legf 
and 



QDdeno 

meUmorpluMia 

Mouth formed 

for 



mastication. 
Winga four ; 
the two an- 
terior 



in form of 

elytra; 
thoaeofthe' 
aeoondpair 



folded only ) 
tranavefae- SCoum' 

ly. S 

folded in^ 
two direc- 1 
tiona, or ^OaTSo'i 
lengthwiae I 



only. 



Membranoaa and re-) 
tieulated like the poa-SNauBo' 
Lterior. ) 

All membranoaa«tran- 1 
aparent and divided into I 
large oella. Month arm- > Htxbiiq' 
ed with diatinct mandi- 1 



auction. 
.Winga 






Lanno'vnBA. 



All covered by a kindl 
of coloured dnat. Mouth | 
armed with a apiral | 
trunk only. J 



The anterior ordiaari- 1 
ly in form of demi-ely- 1 
tra. Mouth armed with V Han' ma a. 
a conical beak, either i 
Btraight or curved. J 



two. 



C folded like a fon. 
( Not folded. 



V entirely wanting 
CSDl^ect to metamorphoaia. 



No winga. Abdomen 



unprovided with append- 
agea. 



>-SDCTO'aiA. 



[ TanAHov'tiL, 



provided with folse lega, 
.or appendages for leaping. 
)t^ The Myriapoda, which have twenty-foor paira of lega or more, and are withaat 
winga, now form a diatinct claaa, and are not inaecta properly ao called. They were 
formerly included among the apterooa inaecto. 

59. The Thysanot^ray Paran'ta^ and Suctcfria^ have no wing^, 
and for this reason are frequently spoken of under the common 
name of Ap'tera (from the Greek, a,' without, and pteroriy wing), 
or apterous insects. All other orders of insects have wings, and 
are spoken of by the common name of winged insects, 

58. How is the class of insects divided f 

59. What is meant by the term apteroos msects ? 

3* 
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IiESSOBTSI* 

Ap'tesa.— -Order op Thtsajtou'ra. 

Order op Parasi'ta. — Louge — Ticks. 

Order op Sucto'ria.— jFYeo — Chigre. 

Order op Colbop'tbra. — Characters — Dimsionr-^Pentame'rans 
Cicm'dela — Carahus — Gyrinus^ or Waier-beetle — Fire-fiies-^ 
Glow-worm — Borers — Derme'stes — May-bugs — Scara beus — 
Heterome'roMs — Blistering^flies — Teterame^rans — Weevils-^ 
Trimeraiis — Lady-'bug, 

Order op Ortho'ftbra. — Characters — Earwigs — Mole-crick-' 
ets — Crickets-^Grasshoppers — Migratory Locusts, 

1. Hexapods or true insecU comprise all those which have 
three pairs of legs : they all have a head distinct from the thorax, 
and the abdomen has no extremities attached to it; some 'are 
trpterous (without wings), othens are winged. 

2. Although apterous insects are not very numerous, they form 
three distinct orders; namely, Thysanou'ra, Parasi'ta, and 
Sucto'rift. 

ORDia OF THYSANOU'RA 

3. The Thysanourae (from the Greek, thusan, bushy, and 
ouru^ tail) are small wingless insects that do not undergo meta- 
morphosis ; the abdomen terminates in filiform appendages, or id 
furnished with organs by means of which they are enabled to 
leap. 

ORDER OF PARASI'TA. 

4. We give the name of parasites (hanger on) to thos^ upterous 
insects which do not undergo metamorphosis «nd whose abdomen 
is without any appendage ; their mouth is chiefly internal and is 
armed with a kind of sucker ; their body is flattened, 
and, tis their name indicates, they live upon other ani- 
hials ; but they are only found on mammals and birds. 
~ ice {Pediculu8)y of one of which the annexed figure 
'21) is an enlarged representation, and dog-ticks ^ 
Ricinus) belong to this order. Their eggs are known Fig^l, 

under the name of nits, louse. 

1. Do all insects possess wings 7 

S. What orders of insects are wingless ? * _ 

3. What are thysanoa'ra? 

4. Give examples of inwoCi of Ibe or4er Pantita. 



m 
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ORDER OF SUCTO'RIA, 
^. Suctorial insects, like the preceding, are ap'teroils, but they 
>do not Qnder|go metamorphosis. The body is very much com- 
{HPessed {fig, 22), and the hind legs are adapted to leaping. The 
mouth is extended in the form of a trunk or beak, which contains 
three bristle-like lancets, and performs the functions t>f a sucker. 
They undergo complete metamorphosis, and in the larva state, 
<re in form of little worms without feet ; in the imago or perfect 
state, they lixe on quadrupeds or birds. 

This order comprises but a single genus, that of the Fleas, 
6fc The common fleas— Pttfea? irriians — (fig, 22) lives upon dogs, 
cats, and men, whose blood it sucks. The chigre — Pvlex pene- 
trans — very common in the warm parts of America, is armed 
with a beak as long' as its body. The female carries her eggs 
Ifei a sack under the abdomen, and by its rapid 
growth, this part in tt short time acquires the 
vize of a small pea, while the animal itself is 
scarcely as large as a common flea. It in- 
sinuates itself beneath the skin, and into the 
^esh, particularly about the feet and toes, ^ 22— flka 
.where it deposits its eggs, and sometimes »* * 

^aiuses great pain and ill-conditioned sores. The only remedy^ 
is to remove the sack of eggs with a needle, and fill the bote 
with strong mercurial ointment. This will be found efl^ectual. 
It also attacks monkeys, dogs, i&c. 

ORDER OF COLEOFTERA. 

7. The order of Coleop'tera (from the Greek, hcieosj a case, 
and pteron^ wing) comprises insects which have a mOuth armed 
with jaws, and four wings, diflering from each other in texture. 
The first pair are horny elytra (from the Greek, elutnm, a 
(Sheath), which are not suitable -for flight, but constitute a covering 
or shield for the second pair, which are membranous, and when 
in a state of repose, folded transversely. 

B, The tegumenlary envelope of these insects is almost always 
!remarkably hard, and sometimes forms a solid, and almost crus- 
taceons cuirass. The mouth is formed for the mastication of 
food, and is armed with a pair of mandibles, a pair of maxillae, 
bearing palpi, and a labium or lower lip, also bearing palpi (fig. 
4). The wings possess peculiarities of structure which it is ira 
portant to note : the first pair are of the same consistence as other 

5. How is the order Sucto'ria characterized ? 

6. Wf^at are chigres ? 

7. What are the characters of the order Coleop'tera? 

8. What are the characters of the mouth of Coleop'tera ? What is the 
nature of the wings ? How is the ahdomen attitcfaed to the thorax? 



02 CHARACTERS OF COLEOPTERJB. 

parts of the tegumentary skeleton, and form two sheaths or solid 
elfftra, joined together * by a straight edge, sometimes solidly 
united, forming a kind of shield over the abdomen {figs. 23 and 
26). Sometimes these elytra are rudimentary, but are never 
entirely wanting in both sexes. The same is not true of the 
wings of the second pair, which are membranous, much larger 
than the 6lytra, and when in a state of repose, folded transversely 
at their extremity; sometimes they are wanting, and then the in- 
sect is incapable of flying. There is no peculiarity of the legs 
worthy of special remark. The abdomen is sessUcy that is, it is 
broadest where it joins the thorax, and on each side of the rings 
which form it, there is« on the upper part, an opening, which is a 
stigmata. 

9. The metamorphosis which the Coleop' terse undergo afler es- 
caping from the egg is complete. The larva resembles a soft 
wormf the head of which as well as the three first rings of the 
body are scaly {J^9. 4, 9, 19, and ^5). They generally have 
three pairs of horny legs, terminating in a point. Sometimes 
there are no legs, or they are replaced by small deshy tubercles ; 
but we never find a greater number of these appendages. Thci 
mouth has the same organization as the perfect insect ; the eyes^ 
on the contrary, are merely represented by small granular bodies, 
which seem to consist of an assemblage of simple eyes, which 
never exist in adult Coleop'teree ; and we perceive on each side of 
the body nine stigmata arranged in a series. 

10. The nympha is always inactive ; sometimes it is enclosed 
in a shell or cocoon, generally composed of difierent substances 
joined together by a viscid, silky matter; sometimes it is naked. 
The duration of these changes and the mode of life, as well in 
the larva as in the perfect insect, vary in the difierent families 
of this order. 

11. The number of Coleop'terce is immense, and to distinguish 
them more readily they are divided into four sections, according 
to the number of articulations or joints of the tarsi ; namely, 

1st. The PerUame'rans (from the Greek, pente, five, and meros^ 
a joint), in which the tarsus of all the legs is composed of five 
joints. 

2d. The Heterome'rans (from the Greek, ^eteros, various, and 
fneros, joint), in which the tarsi have four articulations on the two 
fore legs, and five on the others. 

dd. The TeterafM^rans (from the Greek, tetteres^ four, and 
meroSi joint), in* which the tarsi of all the legs have four articula- 
tions. 

9. What description of nletamori^osiB do the Coleop'ters undergo 7 

10. What is the condition of the nymphie of Coleop'tere ? 

11. How is the order of Coleop'teta £vided t 
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4th. The Trime'raru (from the Greek, trds, three, and imerog, 
joidt or part), in which all the tarsi have three Articulations. 

CoiiEOP'TEROUS PENTAMEHANS, 

12. This division is composed of several families, £imong 
which are the' Carni'vara^ the Ser'ricomes, the Cla'mcomes, and 
the Lamellicomes. 

13. The family of Cami'vora (from the Latin, caro, in the 
genitive, camix, flesh, and looro^ I eat) is distinguished by having 
double psdpi on the maxilles. These insects pitrsue and devour 
others. Several have no wings under the wing-covers or elytra. 
The larvae are also very carni'vorous. This family is one of the 
largest of the Coleop'tera, and contains a great many tribes and 
genera. Among them we shall mention the Cidn'dela (frorA the 
Latin, ctcendela^ a glow-worm), a genus of small insects, pos- 
sessed of brilliant metallic colours, commonly met with in dry, 
sunny situations. They run with considerable swiftness, take 
wing the moment they are approached, but alight at a short dis- 
tance. The larvse excavate holes in the earth, and such is their 
voracity that they devour other larvee of the same species, which 
have taken up their abode in the Jieighbburhood. 

14. The Carabi — Carabus — which generally conceal Ihepa- 
selves imder stones ot in the earth, one 
species of which, Ihe Cktrahus auratuM 
(Jig. 33), is very common in the environs 
of Paris. It is about an inch long, and 
remarkable for the brilliance of its co- 
lours ; it is golden green above find blaok 
below. All the Carabi are swift runners, 
and when they have wings, rarely make 
use of them. Most of them exhale a 
fetid odour, and when disturbed, they 
throw out from the mouth and anus a 
caustic or acrid liquid. 

15. The genus Gy'rinus (from the 
Greekj guros^ a circle) comprises aquatic 
insects that pass the greater part of 

their lives in the water, but they nevertheless are obliged to 
visit the surface to breathe. Their four anterior legs are in form 
of fins. They are often seen in auinerous groups on the surface 
of stagnant pools ; they swim with great velocity, forming cif* 
cular tracks in various directions. 

12. How are coleop'teroos Pentame'rans divided? 

13. How is the family of Carni'yora distinguished? 

14. What are the characters of the genus Carabus? 

15. How it the genus Gy'rinos characterized ? 
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WATER.BEETLES. 




Fig. 24. 

LARVA. 




i^. 25.— NTMPBA. 



The water-beetle (/>yft«cu«) is represented in the larva state 
(Jig. 24), in the nympha state {Jig* 25), in the imago or perfect 
insect (Jig. 26). 

** Nothing is, perhaps, better 
calculated to excite the admira- 
tion of the student of animated 
nature, than {he amazing results 
produced by the slightest devia- 
tions from a common type of 
organization ; and in examining 
the changes required in order to 
metamorphose an organ which 
we have already seen perform- 
ing such a variety of offices into 
fins adapted to an aquatic life, 
this circumstance must strike 
the mind of the most heedless 
observer. The limbs used in 
swimming exhibit the same 
parts, the same number of joints, and almost the 
same shape, as those employed for creeping, climb- 
ing, leaping, and numerous other purposes; yet 
how different is the function assigned to them ! 
In the common water-beetle (Jig, 26) the two 
anterior pairs of legs, that could be of small ser- 

vice as instruments of propulsion, are So small as to appear quite dispropor- 
tionate to the size of tlie insect, while the hinder pair are 
of great size and strengfth ; the last-mentioned limbs are, 
moreover, removed as &r backwards as possible by the 
development of the hinder segment of the thorax, in 
order to approximate their origins to the centre of the 
body, and the individual segments composing them are 
broad and compressed, so as to present an extensive sur- 
fkce to the water, which is still further enlarged by the 
presence of flat spines, appended to the end of the *tibia, 
as well as of a broad fringe of stiff hairs inserted all 
around tl^ie tarsus. The powerful oars thus formed can 
open until they form right angles with the axis of the 
body, and from the strength of £eir stroke are well adapt- 
ed to the piratical habits of their possessors, who wagfe successful war, not 
only with other aquatic insects and worms, but even with small fishes, the 
co-mhabitants of the ponds wherein they live.** — T. Rymer Jonea, 

16. Other coleop'terous Pentame'rans, which have but two palpi 
on the maxiilse, and filiform or saw-like antennae, belong to jhe 
family of Ser^ricomes (from the Latin, serra, a saw, and comu^ 
horn), are worthy attention. 

17. Of this number are the fire-flies — Elater — (from the Greek, 
elateTi a leaper), which have the power of leaping when placed on 
the back. If a bcfetle be seen to fall upon its iMack, and instead 
of making the ordinary efforts to set itself on its legs, bends its 




Fig. 26. 

WATER-BBRXX. 



16 How is the family of Ser'ricomes characterized ? 
17. What are the habito of fire-flies? 
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Fig, 28. 

GLOW- WORM, 



Fig. 27. 

LAMPTRA. 



head towards its tail, raising this part, and repeating* this action 
until it has fallen on its feet, such a beetle may be recognised at 
once as a species of Elater, These beetles are often found on 
flowers and on the grass : like many other coleop'terous insects, 
when approached they fall to the ground and feign to be dead. 
There is one species (Elater noctilucus) about an inch long, 
which inhabits South America, and has two brown spots on the 
corselet, which at night diffuse a light so bright that the Indians 
make use of them to light them in their nocturnal labours and 
excursions. 

18. There is in the neighbourhood of Paris an insect, similar 
to the last in producing phosphorescent light, the Lam'pyra (from 
the Greek, lampuros, a glow-worm). The males {fig. 27) are 

not particularly remarkable; but the 
female (Jig. 28), which is without 
wings, diffuses a phosphorescent light at 
night, which circumstance has obtained 
for it the common name of glow-worm. 
This light issues from the abdomen, and 
the animal can vary its intensity at 
pleasure. The females of the species 
of Lam'pyra inhabiting warm coun- 
tries, are, on the contrary, all winged, and in flying 
through the air afler sunset, they oflen produce a natural illumi- 
nation comparable to numberless little moving stars. 

19. We give the name of borers (Anohium) to small insects 
which inhabit our dwellings ; while in the larva state they are very 
destructive, for then they eat the floors, joists, books, &c., through 
which they pierce little round holes similar to those made by a 
very fine gimlet ; their excrements form those little pulv«'rulent 
heaps of worm-eaten wood we often see on the floors of old houses. 
Another species of borer in the same manner eats farinaceous 
substances, and ravages collections of insects. 

2(X. Insects of the family of Cla'vicomes (from the Latin, 
clava^ a club, and corntf, horn) are characterized by antennse in 
form of a club. To this family belong the Derme'ates (from the 
Greek, demuiy skin, and esthid^ I eat). They have an oval body, 
and their larvse, which feed on animal substances, commit great 
depredations in fur stores, and in museums of natural history. 
The Bacon-beetle belongs to this family. 

21. We place in the family of Lame'llicornes (rrom the Latin, 

18. What are grlow-worma? 

19. What are the habits of borera 7 

20. How is the family of ClaVicornea characteriied 7 What are the 
characters of the Dermes'tes 7 

21. What arc the characters of the Lame'ltioomes 7 



9S 



MAY-3U6.— H£T£IlO¥3iiRANS. 




Fig. 29, 

HORNED BEETLE. 




lameUa^ a little thin plate, aad comu^ horn) 
may-bugs — Melolontha, — dung-^beetles-r- Co* 
pris (from the Greek, kopro^i dung), •«— beetles 
— Scarabeus, — and many other Qoleop'terou9 
Pentame'rans which have the antennse ternii- 
nated by a packet of lamellse arranged like a 
fan or the leaves of a book (Jig, 29). They 
all have wings, and walk slowly ; their body 
is oval, and their larva3 are very injurious to 
agriculture from their eating the roots of 
plants. 

22. The larva of the common May-bug or May-chaffer 
{Melolontha vulgaris), which belongs 
to the tribe of Cut-worms, is one of 
the most destructive (Jig> 30). It lives 
three or four years without undergoing 
metamorphosis, and during the whole 
time remains more or less profoundly 
buried in the earth ; in winter it falls 
into a kind of lethargy and takes no 
food. This insect finishes its meta- 
morphosis about the month of Febru- 
ary ; but it is then very soft, and does 
not reach the surface of the ground 
till towards March or April, and leaves 

it about the beginning of May. In the perfect state, May-bugs ' 
feed on leaver, and they are sometimes so numerous as to strip a 
forest in a short time. During the day they commonly remain 
at rest, but ffy at night ; their flight is heavy and noisy, and their 
course is directed so badly that they strike against every thing 
that comes in their way. 

The species of beetle or scarabeus, so frequently represented 
by the Egyptians, either on their monuments or sculptured stones, 
which seems to have been used by them as a hieroglyphic, an 
amulet, and even as an object of religious worship, is of the 
family of Lame'llicornes, and bebngs to the^enus Ateuchus. 

COLEOFTEROUS HETEROME'RANS. 

23. The section of Coleop'terous Heterome'rans also embraces 
very interesting insects, not on account of the ravages they cause, 
but oh account of their great utility in medicine. We refer 
especially to the Cantkarides, These little insects contain a 
peculiar irritating matter, which, when applied to the skin, has 

22. What are the hahits of the larv89 of the May-bu^ ? 

23. What are Spanish flies ? • 
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the property of producing a blister. The species employed in 
medicifie is the Cantharis wesicatoria^ oommoniy called the 
Spanish fy. The body is about half an inch in length, and 
the elytra are long, flexible, and of a brilliant golden green 
colour ; it is very comnoon in Spain, Italy, Fcanoe, aod Russia, 
where it lives in great numbers, on the ash, the lily, privet, dec. 
The poiaioe fiy^ CmUkaris viiata^ is an American species, which 
possesses qualities similar to the European. 

COLEOPTEROUS TETRAME'RANSL 

24. Among the Coleopterous Tetrume'rana we place WeeoilSf 
which may be -readily recognised by having a head elongated in 
a kind of snout or trunk, upon which are placed the antennae. 
These insects are gnawers and feed on vegetable substances ; the 
larvffi, which are without leg?, frequendy cause a great deal of 
damage by attacking wheat. 

** Would it be believed,*^ says Wilson, the ornitholog-ist, '* that the larvs 
of an insect, or fly, no larger tlia^n a grain of rice, should, silently, and in 
one season, destroy some thousand ncres of pine trees, many of uiem two 
or three feet in diameter, and one himdred and fifty feet high. Yet, who- 
ever passes along the high road from Georgetown to Charlatan, in South 
Carolina, about twenty miles from the former place, can have striking and 
melancholy proo& of the fiict In some places, the whole woods, as far as 
Tou can see around you, are dead, stripped of the bark, their wintry look- 
ing arms and bare trunks bleaching in the sun and tumblingin ruins before 
every blast, presenting a frightful picture of desolation. Until some effec- 
tual preventive or more complete remedy can be devised against these 
insects and their larvis, I would humbly suggest the propriety of protecting, 
and receiving with proper feelings of gratitude, the services of this and the 
whole tribe of woodpeckers, letting the odium of guilt rest on its proper 
owners.*' 

CX)LEOP'TEROUS TRIME'RANS. 

25. As an example of Coleop'terous Trime'rans, we mention 
the ladff'bug — Coeein'ella (from the Latin, cocciruiSj crimson)-^ 
so common in our gardens. These beetles are of great service 
to the agriculturist, and especially to the hop-grower ; lor they 
destroy the plant-lice (aphides), in vast numbers feeding on them 
both in the larva and perfect slate. 

ORDER OF ORTHOPTERA. 

26. Insects of the order of Orthoptera (from the Greek, 
erihoSy straight, and pteroriy wing) are distinguished, 

1st. By having the mouth armed with mandibles and maxillae 
arranged for mastication. 

24. How are Weevils characterized T 

25. To what division of the Coleop'tera does the lady-bug belong T 

26. How is the order of Orthop'tera distinguished ?. 

4 
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2d. By having four wings, the two anterior of which constitute 
the elytra or wing-cases, and the two posterior are memhranous 
and folded longitudinally when in repose, as in the grasshopper. 

27. The body of these insects is less consistent generally than 
that of the Coleop' terse, and is elongated in form, as for example, 
in the mole-cricket, domestic cricket, and grasshopper. In most 
insects of this order the head is large and vertical. The elytra 
slightly cross each other, and are almost always coria'ceous» 
flexible, and reticulated; their position varies; but in a great 
many instances they are placed obliquely or tile-like. The same 
is the case with the wings, which are broad and sometimes folded 
transversely, as ^ell as lengthwise. Sometimes all the legs are 
of the same size and shape ; sometimes on the contrary they are 
dissimilar. Sometimes the first pair of legs differ in form from 
the others, and are adapted for digging in the ground or for seiz- 
ing their prey ; at other times the hind legs are very much 
developed and constitute leaping organs; in all cases the last 
articulation of the tarsus is terminated by two hooks. The abdar 
men, the form of which is usually elongated, in a great many 
females has appendages attached to its posterior extremity, con- 
stituting a borer or aoipositar, by means of which these insects 
introduce their eggs into holes which serve their young for nests. 
The Orthop'tersB undergo demi'tnetatnorphosis^ and the only 
changes they experience consist in the development of elytra and 
wings; in other respects the larva and nympha resemble the 
perfect insect. 

28. AM the insects of this order are terrestrial, and most of 
them feed on living plants ; they are very voracious, and some- 
times commit great havoc. 

Among the most interesting of the Orthop'terse are the ear- wigs, 
mole-crickets, crickets, grasshoppers, and locusts. 

29. The Ear-wigs {Jig. SI) -^ Forfi' cula 
(from the LsiUn, forfex, pincers) — have a 
linear body, very short elytra, and' the abdo- 
men is terminated by two horny movable 
appendages resembling pincers^. These in- 
sects are very common in damp grounds; 
they sometimes assemble in large numbers, 
and are very destructive to fruit trees. It 
was believed that they insinuated themselves 
into the ear, and to this popular opinion is 
due their common name; but it is an error, 
«. „, for they only raise the pincers that terminate 
Fig. 31.->AR.wiG. ^^^ abdomen in self-defence. 

27. What are the characters of the Orthop'teras ? 

28. What are the habits of Orthop'teraj ? 

29. How are ear-wigs characterised ? Are they danjrerous ? 
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Fig, 32. — MOUC^RICKET. 



30. The M6le'Cricket9^Grtllo4alpa {fig. 32)— have broad, 
flat fore legs, adapted for digging; the common Mole-cricket 
(GrillO'talpa vulgaris) lives in the ground, and is very injurious 
from its habit of digging subterraneous passages like moles, and 
cutting or detaching the roots of all plants that come in its way. 




Fig4 33. — CRICKET. 

31. The Crickets — Gryllus {fig. 33) — resemble the mole- 
cricket, but their fore legs are not formed for digging, although 
some of them dig holes. The domestic cricket {Gryllus domes^ 
ticus) inhabits dwellings, and usually seeks the warmth of the 
chimney. Crickets leap almost as well as grasshoppers, and are 
Dot unlike them. Male crickets produce that sharp sound, com- 
monly called their song, by rubbing their thighs - against the 
wings. 

32. Grasshoppers {figs, 34 and 35) closely resemble crickets* 
but their tarsi have four articulations, and their antennee are long 
and consist of numerous small articulations. Like crickets, their 
hind legs are formed for leaping ; they walk slowly, but fly well. 
The females deposit their eggs in the ground by means of the 

30. What are the characters of mole-crickets ? 

31. How are crickets characterized? What are their habits? How is 
their songf produced ? 

33. How are gnmihofifen characterized ? What are migniatj locniti ? 
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sword-like ovipositor, which terminates the abdomen. ' The larvso 
have neither wings nor sheaths for containing them; in other 
respects they resemble the imago or perfect insect. This genus 
Acry'dium belongs to this group. These last Orthop'terse have 




Fig. 34.^LAEVA or okasoiopfee. 



on each side of the first ring of the abdomen a kin^ of mem- 
branous drum, by means of which they produce a sound, impro- 
perly called their song. They are very common in fields ; they 
frequently assemble in countless multitudes, commonly known as 
Migratory locusts^ and in this way travel great distances ; the 




Fig, 35.— GRASSHOPPER. 



passage of one of these destructive bands sometimes converts a 
whole kingdom into a desert, in a very short period. This 
scourge is more frequent in Africa, but the same species of locust 
also shows itself in Europe. In certain countries of Africa, these 
insects are eaten; certain Asiatics, after drying and grinding 
them, make them into bread. At Bagdad they are sold in the 
market. 
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LESSON III. 

Order op Hbmif'tbra.— Organisation — Division — Bed-bvg 

— Locust — Plant-lice — Cochineal Insect. 
Obder of Nbubop'teba. — Dragon-flies — Ephe'mera-^White 

Ants* 
Obdeb op Lefidoptera. — Division — Butterflies — Sphinx-^ 

Bombyx — Silk-worm — Tine(B. 

ORDER OF HEMIFTERA. 

1. Insects of the order of Hemip't^ra (from the Greek, ^emisus^ 
half, and pteron^ ^Qg) n>&y be distinguished at first sight from 
the two preceding orders, by the conformation of the mouth, 
which, instead of being adapted to masticate food, is in the form 
of a long sucker resembling a tube. They have four wings ; the 
two first are in general half coriaceous and half membranous, 
from which circumstance the order derives its name (flgs. 36 
and 37). 

2. In general the tegumentary covering of the Hemip'terse is 
crustaceous ; sometimes, besides the compound eyes which exist 
in all insects, we find simple eyes or ocelli ; the elytra are some- 
times one-halC crustaceous or coriaceous, and half membi^anous, 
and at other times entirely membranous; sometimes they, as 
well as the wings, are wanting. The metamorphosis of the 
Hemip'terse is generally incomplete, and consists only in the 
development of wings and the growth of other parts of the body. 
The organization of the mouth makes these insects necessarily 
suckers; it is composed of a sheath formed by the labium or 
lower lip, and contains two pairs of filaments. 

3. This order is divided into two sections ; namely, 

Ist. The HBTEBOp'TERiB (from the Greek, ^eteros^ various, and 
pteron, wing), in which the elytra are hard and thick at the 
bas6, and membtanous at the extremity (flg. 36). 

2d. The HoMOP'TBBiE (from the Greek, omos, the same, and 
pteron^ wing), in which the elytra or first pair of wings are of 
the same consistence throughout {flgs. 37 and 39). 

4. The Heterop'terae have a large and frequently triangular 

1. How is the order of Hemip'tera distingaished 7 

2. What is the character of the teguments of Hemip'terans 7 What is 
the nature of their metamorphosis 7 

3. How is the order of Hemip'tera divided 7 

4. How is the section of Heterop'tene characterized 7 

4* 
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Fig. 36. 

PEMTATOMA. 



corselet, and a thick beak inserted beneath the front. They are 
designated under the common name of bugs, and are divided into 
Gso'coRisjB (from the Greek, g€j land, and Jeoris^ bug) or land- 
bugs, and Hydro'cobis^ (from the Greek, ^udor^ water, and 
koris, bug) or water-bugs. 

The Pentato'ma {fig. 36) is the type of the 
family of Geo'carisa. 

5. The bugs^ properly so called {dmex)^ 
also belong to this family ,* they have a soft flat- 
tened body, and are unprovided with wings. 
The too well-known insect, vulgarly called thd 
bed-bug (Cimex lectvlar%us\ sucks the blood of 
man while he sleeps, and when in danger, or 
when crushed, exhales a fetid odour; it is the 
scourge of old dirty houses ; during winter,^ it is 
torpid. It is pretended that this insect did not exist in England 
previous to the fire of London in 1666, and that it was transported 
thither in timber from America. They were known long before 
that time on the continent, of Europe. Great cleanliness and 
extreme vigilance are the best means of keeping clear of these 
noxious insects. 

6. The Homop'tesa, in which the elytra, in place of being 
horizontal as in the preceding, are inclined and similar to wings, 
live exclusively on the juices of plants, and are generally remark- 
able for the length of the beak which arises from the inferior and 
posterior part of the head. 

7. The loeuM—Cieada— 
{fig. 37) — belongs to this 
family. The males make a 
monotonous noisy- kind of 
music, which is produced by 
an organ situated at each side 
of the base of the abdomen^ 
They live on trees and suck 
their sap; one species is in 
the habit of stinging a species 
of the ash, causing an exuda* 
tion of a honey -like juice, whichf growing thick by evaporation 
IB the air, constitutes manna. The elytra are almost always 
transparent and veined. The female deposits her eggs in the 
pith of dead twigs. The young larvae leave their asylum to 
penetrate the earth, where they grow and experience their meta- 
morphosis. 

5. What are the characters of the genui Cimex 7 

6. What are the characters of the section Homop'tera ? 

7. What are the habits of locusts 7 How is manna produced 7 Wlwre 
do locusts deposit their eggs 7 




Fig. 37.— liOcusT. 



PLANt*-LIC!B.— eOGHtRFEAL^J^ 
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S. The plaHl-lice— ilpAi«— (^. 38)— are 
very small bomop'terans; they have a soft 
body, and are found in myriads in our gardens ; 
they live in companies on trees, the rose, ivy, 
oak, apple, &c., and suck the sap by aid of 
their trunk. 

9. The eoehineal insect (Coccus) is very ^. 38.— aphis. 
similar to plant-Iice. The males (fig, 

39) have wings, but the females (^. 

40) have none. Most of these insects 
at a particular season of the year 
attach themselves to the plants on 
which they feed ; the males to experi- 
ence their metamorphosis, and the- 
females to pass their lives. The sub- 
stance called cQchinealj so much used 
in dyeing, is the dried bodies of certain 

' insects of this genus. The insects 
which furnish the most beautiful scarlet live on a 
kind of cactus called nopal or opuntia, which is cul- 
tivated in Mexico and other parts of South America, 
solely on account of these animals. They are native of America^ 
and have been found in South Carolina. 




OOCHINKAL. 




Fig. 39. 

OOCHINXAU 



QRIXER OF NEUROFTERA. 

10. The Neurop'tersB (from the Greek, neuron^ nerve, and 
fteron^ wing) are distinguished from other insects by their wings, 
all four of which are membranous, transparent and reticulate^ 
(that is, formed in very fine net-work), and by the organization 
of the mouth, which is armed with mandibles and jaws adapted to 
mastication (fig* 41). 

11. The general form of these insects is elongated, and their 
teguments almost always soft. Most of them are carnivorous. 
The larvae always have six legs terminated by hooks; their 
metamorpho»s is various, but generally incomplete. 

The most interesting insects of this order are the Dragon^ies^ 
Ephe'mer€By and Ter'ndtes* 

8. What are pUnt-lice ? 

9. What Is cochineal dyo ? How does the male differ from the &male. 
cochineal insect? 

10. How is the order of Neurop'tera distingnisfaed 7 

11. What are the habits of the Neurop'terse 1 
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Fig. 41.r— PRAGON-FLT. 



i^.42. 
LARVA or DRAGON-VLT. 



12. The Dragm-fiies — {JlgAl) — Zrt6eZ7uJa— are remarkable 
for their elongated form, their varied colours, their large, beautiful, 
gauze-like wings, and their rapidity of flight. Their larvas and 
nymphcB {Jig. 42) live in the water until the period of their last 
transformation. In the two first states they resemble the perfect 
insect, except that they have no v^ings, and the head, yet unpro- 
vided with simple eyes, has a mark in front covering the mandi- 
bles, which is furnished with movable pincers, by means of 
which the animal seizes its prey. At the posterior extremity of 
the abdomen {fig» 42) we remark lamellar appendages which the 
larva constantly expands, while at the same moment it dilates the 
rectum to cause water to enter it; then it forcibly expels the 
water mingled with bubbles of air, both for the purpose of Ioco« 
motion and breathing. 




JV.43.. 



13. The Ephe'meriB (Jig, AS) have a very sofl body terminated 
by two or three long setae or filaments. As their name indicates, 
these insects live but a very short time; they usually appear in 

12. What are the characters of Dragon.flies ? How do their larvie differ 
firom the perfect insect ? 

13. What are the characters of Ephemeras ? What are their habits 7 
How does the larva differ from the perfect insect 7 
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numerous swarms along the banks of rivers, towards sunset, on 
bright days in the warm season. They assemble in the air and 
then alight on neighbouring plants ; soon aflerwards the female 
lay? her eggs in the water and dies. These insects sometimes 
fall upon the ground in such great numbers that they are gathered 
up in cart-loads for manuring the earth. But notwithstanding 
they live in the perfect state only a few hours, they undergo 
transformation and clothe themselves in a new skin. In the state 
of larvsB or nymphse, on the contrary, they live two or three 
years and remain in the water. The larva resembles the perfect 
Jnsect ; but the mouth has two projections in form of horns, and 
the abdomen has on each side a row of plates or leaflets, serving 
for respiration and swimming. The pupa or nympha does not 
dif!er from the larva except m the presence of sheaths enclosing 
the wings. At the moment these organs are to be developed, the 
insect leaves the water ; and it is a remarkable exception to the 
general rule, that a^er having undergone this metamorphosis, it 
again changes its skin before it becomes an aduk. 

14, The Termites are only found in countries situated near the 
tropics, and are known under the common name of white antg. 
These insects live in very numerous societies, composed of males» . 
females, larvae, nymphs, and neuters or adults; the last are 
however incomplete, wanting wings; they are called soldiers. 
They keep under ground or in the interior of trees, joists, &c.y 
and in tl)em dig very extensive and numerous galleries, all of 
which communicate with a central place where they dwell ; these 
habitations are always covered, and when circumstances compel 
the larvae to leave it, they form beyond, from the materials they 
gnaw, tubes or covered ways which hide them from view. The 
soldiers, which have a larger head, and mandibles more apparent 
than the others, are charged with the defence of the common 
dwelling, and it is for this reason they have obtained the name 
of soldiers ; they keep near the external* surface of the habita- 
tion, and as soon as a breach is made, they rush out to fight their 
enemies. The larvtB^ which are called working ter'mxtesy are 
much more numerous than the soldiers; they perform all the 
labour necessary for the construction and repair of their dwell- 
ings ; they cause terrible destruction by mining, as it were, through 
trees and the frames of houses. Having attained the perfect 
State, the ter'mites quit their nest towards evening and rise in the- 
air ; but on the rising of the sun their wings dry and they fall, 
the most of them becortiing a prey to lizards, birds, &c. ; but we 
are assured that, at this period, the larvae make prisoners of the 
females! and keep them in a particular cell in the centre of the* 

. I- I. I I ■■■ > ■ fl III! I I I — 

14. What are Tei^mitesT VflaX are their balntr? 
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habitatioD, for the pt^rpose of augmenting the colony by the addi- 
tion of their offspring. At first a certain number of larvse stand 
guard at the entrance of this cell ; but the abdomen of the cap- 
tive female acquires so great a volume that she cannot pass the 
entrance of the celt, which the larvee are even obliged to enlarge. 
The same larvas are careful to lodge in a particular cell the eggs 
she lays and provide food for them. There is a species of ter- 
mites, called lucifugusy which is multiplied to such a degree in 
the workshops and store-houses, in the dock-yard at Rochefbrt, 
as to cause serious damage. 

•^When they find their w^y," says Kirby, "into houses or warehooses, 
nothin^r less hard than metal or glass escapes their ravages. Their favourite 
fbodf however, is wood, and so infinite is the multitude' of assailants, and 
fiuch the excellence of their tools, that all the timber- work of a spacious 
apartment is oflen destroyed by them in a night. Outwardly every thing 
appears as if untouched ; for these wary depredators — and this is what con-' 
stitutes the greatest singularity in their history — carry on all their opera- 
tions by sap or mine, destroying first the inside of solid substances, and 
scarcely ever attacking the outside, until first they have concealed it and 
their operations with a coat of clay.** 

It is related that **an engineer having returned from surveying the- 
country, lefl his trunk on a table : the next morning be found not only all 
his clothes destroyed by the- white ants or cutters, but. his papers also, and 
the latter in such a manner, that there was not a bit left of an inch square. 
The black-lead of bis pencils was consumed ; the clothes were not entirely 
cut to pieces and carried away, but appeared as if moth-eaten, there being 
scarcely a piece as large ais a shilling free from small holes. ' One night,' 
Bays Kemper, in his history of Japan, * in a few hours, they, pierced one 
foot of the table, and having in that manner ascended, carried their arch 
across it, and then down, through the middle of the other foot, into the floor, 
as good luck would have it, without doing any damage to the papers left 
there.* ** — History of Insects in the Family Library, 

ORDER OF LEPIDOP'TERA. 

15. The Lepidop'tersB (from the Greek,~Ze|n«, a scale, and 
pteron^ wing) or butterflies are recognised by the scaly dust, 
similar to coloured flour, which covers their four membranous 
wings, and by their mouth, which, is in form of a tube spirally 
rolled up {fig. 11). 

16. These insects experience complete metamorphosis; their 
larvfie, which are known under the name of caterpillars, (^^«. 17 
and IS), have six scaly l^s corresponding to those of the perfect 
insect, and four or six membranous feet which subsequently dis- 
appear ; in general the body is almost cylindrical, sod, and dif^ 
ferently coloured. Most of them feed on leaves or other parts 

15. How is the order of Lepidop'tera recognised ? 

16. What are the characters of the larva vf liepidop'tern 7 What is a 
chrysalid? 
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of vegetables ; but there are some that eat woollen stuffs, peltries, 
^, Generally these animals change the skin four times ; and 
when they are about being transformed into the nympha or pupa 
state, they enclose themselves in a shell or cocoon, constructed 
of a silky material, secreted in particular organs, and 
forced out through a kind of lip. In the nympha 
state, the Lepidop'tersB resemble a mummy, and are 
called chrysalida {fig. 44); they are swathed, and 
when they have undergone the changes they are des- 
tined to experience, they escape from their case 
through a slit they make on the back of the corselet. p^g^ 44^ 
In the perfect state, these animals feed exclusivAly on cHRYSAua 
the honey of flowers. 

17. The order of Lepidop'tera is divided into three great 
families ; namely. Diurnal Lemdop' term^ Crepuscular Lepidop'^ 
teriBf and Nocturnal Lepidap terta. 

18. The DiuRNAir Lepidop'tera are recognised by their 
wings, which are vertical when in repose (fig, 45), while in the 
other tn^o families they are horizontal or inclin^. Their antennae 
are generally terminated by a small rounded club-like mass ; some- 
times, however, they are tapering at the extremity, and curved 
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17. How is the order of Lepidop'tera divided? 

18. How are the Diurnal Lepidop'tera? distinguished? What arc their habits? 
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«o as to form a. hook. These butterflies, as their Dame indicates, 
fly and seek their food only during the day ; their colours are 
generally bright and agreeably variegated. Their caterpillars 
-always have six legs, and the chrysalid is seldom enclosed in a 
cocoon, but is suspended by the posterior extremity of the body. 
In this family are the hvtterflies, propet4y9ocaJl€d,Van€8sa,ikc. 

19. As an example of the firet we will mention the Papilio 
philenor {fig, 45), one of the hiost beautiful of our butterflies. 
It is characterized by a black head, thorax and legs ; breast dotted 
with yellow ; the ^uperiot" wings are dark gveen, with white spots 
cm the margin; the inferior wings highly polished green,. with 
spots of pearl-white and fulvous, the latter surrounded by a black 
ring. The caterpillars of this genus are destitute of spines or 
hairs; but when disturbed they suddenly project from the superior 
part of the neck a soft bifid or forked appendage, which diffuses 
a strong odour. This singular organ, although somewhat foN 
tnidable in appearance, is yet perfectly harmless ; it may, however, 
serve the purpose of repelling the enemies of the larva, rather, 
perhaps, by the odour it emits, than by its menacing aspect, 

20. The genus Vanessa comprises several species. Their ca- 
terpillars are armed with^ numerous spines {fig. 46). 




Fig. 46. — VAMESSA. 

21. The Cbepuscular Lepidop'ter^ only fly in morning or 
evening twilight. When in repose, their wings are horizontal or 
inclined, a position which is attributable to the fact that in this 
family the inferior wings hav€ a stiff* bristle which serves to sup« 
port the superior. The antennce are elongated clubs, and com« 
monly prismatic or spindle-shaped ; sometimes they are pectinate ; 
their caterpillars always have six legs. 

19. How is the Papilio philenor characterized ? 

20. How are the caterpillara of the genus Vanessa characterized ? 

21. Why are the wings of Crepuscular Lepidop'tcr®, when in repose, h<Nri«. 
zontai or inclined 7 
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22. The type of this family is the genus Sphinx, so called, because 
sometimes the attitude of its caterpillar resembles that of the sphinx 
of fable ; they fly with great rapidity and hover above flowers. 

23. The largest species in France is the Sphinx airapos, so 
named, in consequence of a spot on the back resembling some- 
what a death's head. Its caterpillar is yellow with blue stripes 
on the side ; it lives on the potatoe-vine, jasmin, &c., and changes 
to a nymph, about the end of August ; the perfect insect appears 
in September. 

24. The NocrruRNAL Lepidop'ter^ always have horizontal 
or inclined wings when in repose ; the superior wings are almost 
always retained against the inferior {Jig, 47) ; in this respect they 
resemble the crepuscular lepidop'terse, but are distinguished from 
them by their antennae, which diminish in size from the base to 
the point, or in other words, they are seta'ceous. These lepidop'- 
terse, which are sometimes called phalaense, ordinarily fly only at 
night or in the evening afler sunset ; in some species the females 
are without wings, or have them very small. Their chrysalids 
are almost always round and lodged in a cocoon. 

This family is very numerous, and is divided into several tribes ; 
the most interesting is that of the Bom'byce^, which have inclined 
wings, forming a triangle with the body. 

25. The mulberry bombyx *" ^ 
"^Bambyx mori — {Jig, 47) — 
of all insects is the most in- 
teresting, because its caterpiU 
lar, known under the name of 
dlJe'Warmj furnishes us with 
silk. In the perfect state, this 
butterfly is whitish, with two 
or three darkish transverse J'V^. 47.— bombtx. 
stripes, and a cross-like spot 

on the superior wings. Its caterpillar {fig. 48) has a smooth 

body, and at birth scarcely 

(exceeds a line in length ; 

but attains in time to even 

more than three inches long. 

In this form the silk- worm 

lives about thirty-four days. Fig, 48.— sujc-worm. 

and during this time changes 

. 22. What is a Sphinx? 

23. How is the caterpillar of the Sphinx atropoe characterized ? 

24. How are the Nocturnal Lepidop'ters distinguished ? What are their 
habits? 

25. What are silk-worms ? What are the characters of the bomb^ 
mori? What are the habits of its larva? What is the colour of its 
cocoon? 

5 





OD aa&woxif& 

Its akm.fbur times; it feeds on the leaves of the mulberry; at 
the: time of moulting it becomes torpid and does not eat ; but after 
changing its skin» its appetite is doubled. When it is ready to 
change into m chrysalis, it becomes flaccid and soft» and seeks a 
proper place to construct its cocoon, in which it encloses itself; 
the first day is occupied in attaching, in an irregular manner^ 
threads, of silk to neighbouring bodies to support it ; the second 
day it begins to multiply these threads so as to envelope itself; 
and on the third day it is entirely concealed in its cocoon. This 
nest is formed of a single filament of silk wrapped around the 
animal, and its turns glued together by a kind of gum. It is 
estimated that the length of thb filament in an ordinary cocooif 
is nine hundred feet* The form of the cocoon is oval, and its 
colour either yellow or white. 

26. The bombyx remains in the chrysalis state, in the interior 
of its cocoqn, about twenty days ; and when it has finished its 
metamorphosis, it disgorges upon a point of its parietes a par* 
tiGular liquid, which sofl^ns it and enables the animal to make a 
round hole through which it escapes. 

27. This precious caterpillar appears to be originally from the 
northern part of China, and, about the time of Justinian, was 
imported into Europe by the Greek missionaries ; but it was not 
until the period of the Crusades that its culture passed from Greece 
into Italy and Sicily. Some gentlemen who accompanied Charles 
YIII. into Italy during the war of 1494 introduced these insects 
into the south of France, as well as the mulberry, a tree without 
which silk- worms cannot be raised ; but for a long time it attracted 
very little attention. In the present day, however, this branch 
of agricultural industry forms one of the chief sources of wealth 
of southern France ; and is yearly becoming of more and more 
importance in the United States. 

28. To obtain the silk produced, by these animals, it is neces- 
sary to kill them before they pierce the cocoon, and then wind or 
reel off the thread or filament of which it is composed ; to ungluQ 
it, the cocoons are soaked in warm water ; then the filaments of 
three or four are united into one thread. That part of the cocooif 
which cannot be reeled in this manner is carded, and constitutes 
fioss-silk. 

29. The mulberry bombyx is not the only species of this genus 
which yields silk that can be usefully employed ; the inhabitants 
of Madagascar make use of a species, the caterpillars of which live 

36. How does the bombyx escape firom its oocoon? 

27. What is the history of the silk-worm ? 

S8. How is the silk obtained ? What is JhsM-nOi 7 

29. Is there any other species of Bombyx which prodaooi iilkf 



PROCESSIONiraA.— PTBROPHORA. 



in numerous bands, and form a common nest, sometimes three 
feet high, containing about five hundred cocoons. 

30. A species of bombyx called procestionne^aj has analogous 
habits, but instead 6f being useful, is very destructive ; the body 
of the caterpillars is ash-coloured, with a black back spotted 
yellow ; they live in society on the oak, and while young, spin a 
veb 6r tent in common, under which they are all sheltered ; they 
frequently change their domicil, and generally they leave their 
retreat in the evening, following a regular order ; one marches 
ahead, then follows two, then three, and so on, increasing each 
rank by one ; this description of procession has given them their 
specific name. 

31. The Tine4B or Moths, whose caterpillars frequently feed on 
cloth and peltry, are also nocturnal lepidop'tene. The dotheS' 
tnoihf Jhr-mathj grease-mathj grain-mothj and various ot!her 
destructive moths are mostly very small insects ; the largest of 
thfem, when arrived at maturity, expanding their wings about 
eight-tenths of an inch. The Tinea sarcMla or pack-moth^ 
VTiich is very destructive to woollen, is silver-gray, and has a 
%hite dot on each side of the thorax. Its caterpillar lives oa 
iclotfa and dth^ woollens, IveaVing with their detached' particler 
tihixed with silk a portable tube ; it lengthens it one end in pro- 
portioh as it gtows, and slits it to increase its diameter by adding 
la^tfier piece. From this circumstance it obtains the specific 
^aTne, sareiteUA^ which is formed from the Latin, sardo^ I patch. 

32. Belonging to the 
'flittfiily of nocturnal lepi- 

^op'tera is 'fte tribe of ^nff^ ^i^ v^ ^ 
F^sdiTSKNiB: this tribe ^^BBtoi^^^Jtr?^ 
!s distinguished from aft 
other lepidop'tersB by the 
si^gukir structure of th6 
nvibgs, wfuch, in a stat^ 
of repose, are straight 
ttA (elongated. The fout 
"whigs, or two of them at JS^. 49.— frMto'pwMix. 

least, are slit through their 

whole length into branches, which are barbed on the sides, bear- 
ing some resemblance to an outspread feather fan. All theae 
Imomaious insects are included in a single genns^ nami^ Ptbro'* 
taoRA {fig. 49). 

30. What are the habits of the Bombyx processionne'a 7 

31. What ue Tines 7 

32. What are FissipoiiMi 7 
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liESjSON IT. 

Order op Hymenop'tera. — Organization — Ichneumon JPVy— 

Galls — Wasps — Jfiornets — Ants — Bees, 
Order of Rhipip'tera. 

Order of Dip'tera. — Mosquitoes — >Flies^(Estrus. 
Class of Myria'poda. — Scolopendra. 

ORDER OF HYM;EN0P'TERA. 

1. Insects of the order of Hymenop'tera (from the Greek, 
^umen^ a membrane, and pteron, wing) have, like the Neurop'terse, 
four membranous, naked wings, that is, they are without the 
coloured dust-like scales which cover those of the Lepidop' terse ; 
the mouth is composed of mandibles, which in general are very 
difierent in form from those of triturating insects (tritores) ; but 
the maxillsB and ligula are elongated in such a manner as to con- 
stitute a tube adapted exclusively to suction; their wings are 
reined, instead of being reticulated as in the Neurop'terse, and 
the superior are always larger than the inferior. The tegumen- 
tary envelope of these insects is not crustaceous ; besides the 
compound eyes, they always have three small simple eyes. 
When in repose the wings are placed horizontally over the body. 
The tarsi are composed of five complete articulations ; and the 
abdomen is generally suspended from the posterior extremity of 
the thorax, by a straight peduncle; and in the females this part 
of the body is terminated by an ovipositor or sting. 

2. The metamorphosis of these insects is complete ; most of 
the larvse are apodous, that is, without feet ; but some are pro* 
Tided with six or a greater number of legs. 

8. In the perfect state, almost all the Hymenop'teree live on 
flowers, and many of them form numerous societies, the labours 
of which are performed in common. In the larva state, some 
ieed on dead insects, others on vegetable substances, and when 
these animals are unprovided with legs, and consequently in- 
t»pable of seeking food, the mother places them, sometimes in 
the bodies of animals at whose cost they are destined to live, 
sometimes in nests, and then she or others of the society regularly 
bring them food. 

1. What are the characters of Hymenop'terans ? 

2. What description of metamorphosis do they undergo ? 

3. What are the habito of the Hymenop'terie 7 



ICHNEUMON PLIEa— WA8P8. iA 

^ 4. Some, designated by the common name of Tsrbbran'txa 
(from the Latin, terebro^ I bore),^ have, in the female, the abdomen 
terminated by a simple borer, most generally in form of a saw, 
which they'use to deposit their eggs in suitable places. Of this 
number are the Ichneumm fiies^ insects which render essential 
service to agriculture by destroying a great many caterpillars ; 
the Oynips^ which have k small head, and a large, raised up 
corselet, which gives them the appearance of being hump*backed. 
The females make excavations in trees for depositing their eggs, 
and the juice$ efiused at the wounded spot often produce excres- 
cences named go^. The gall-nut, of which considerable use is 
made in dyeihg black, and in the manuiactui^ of ink, is developed 
in this manner on the leaves of a species of oak which grows in 
Asia Minor. 

5. Other hymenc^'tersB have the abdomen attached to the 
thorax by a straight peduncle, and in place of the ovipositor there 
exists in most of the females and most neulert^ a retractile sting. 
They form a group of Acu'lbatbs ^fr6m the Latin, aculeus^ a 
prickle or sting). The most interestmg insects of this division 
are the waspSy ants^ and hee$. 

6, Wasps — Vespa — are so generally known that it is not neces- 
sary to describe their form ; but their habits ai^ worthy of atten- 
tion. These insects, like some other hymenop'terse, live in 
society. Only the females found new colonies; in the spring 
they lay their eggs, from which are derived mdividuals called 
workers^ who assist their common mother to enlai^ the nest and 
raise the young born afterwards. To construct their nest or 
f^espiary^ these insects by aid of their mandibles detach pieces of 
bark or old wood, which they reduce to a sort of paper-like paste ; 
of this they form the combs or nests, which are generally hori- 
SEontal, suspended by pedicles, a/nd present at the lower edge series 
of hexagonal cells, serving for the lodgment of the larvsa and 
pupse. These cells are ranged parallel to each other, at .regular 
distances, and are joined together at intervals by little columns 
whicji support them {fig^ 50) ; the whole is built, sometimes in 
the open air, sometimes in the hollow of a tree, and some are 
naked or enclosed in a common envelope, according to the species 
{fig* 50). The cells, which vary in number, are sometimes 
covered and communicate externally by a common aperture. It 
is only in the begivning of autumn that male wasps are found in 
the vespiary ; the young females make their appearance about 
the same time. About the month of November the young wasps 
that have not yet completed their last metamorphosis, are put to 

4. Wh»t are gall-naU 7 

5. Wly«4 inaeiBts an compriNd in. the groop of Aeukates 7 
& Whst^ara the habits of WBi^ 7 

6* 



HABITS OF WASPS. 




Fig, 50. — ^VESFIART oil WASP'8 NKST. 

fileath and thrown out of the cells by the neuters, who, as well 
as the males, perish when cold weather arrives ; so that the pre- 
servation of the species is confided exclusively to the few females 
who resist the inclemency of winter and survive till spring. 

** Cruel and ferocious as these insects may appear, still their affection for 
their habitation and young is very striking. Whatever injury may be done 
to the nest, if it should be even broken to pieces, they will linger about the' 
cherished spot, or quit it only to follow the combs wherever they may be 
transferred. 'Those,' says Reaumur, 'which were absent when I removed' 
the nest, finding, on their return, neither companions nor home, knew not 
where to go, and for dnys together hovered around the hole before they 
determined to abandon the spot.* The material from which the nest is con- 
structed is vegetable fibre. The wasp will not use saw-dust ; but, knowing 
that a filamentous material, like linen rags, is necessa^for the fabrication 
of its paper, it amasses pieces of some substance possessing this quality. 
As the first step in the process of paper-making is to soak the vegetable 
fibre in water, so the wasp takesr especial care to select the filaniients which 
it intends to use from wet wood which has rotted in the rain. These are 
worked up with a glutinous secretion, and thus the material is prepared. 
When the wasp can get its paper ready made, it makes no scruple to appro- 
priate it Reaumur, being once disturbed by a noise in his study, found 
that it arose firom the gnawing of a piece of paper which these insects bdd 
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attacked. A few only of the oommanitj are architects ; the rest having 
other appropriate employments. The females (for there are as many as 
three hundred), unlike the queen bee, do not pass their lives in receiving the 
homage of their subjects, but perform every species of labour. The 
neuters, however, as among bees, are the true workers. They build the 
nest and forage for food for the males, females, and the young. The worms 
are . not locked up in a cell surrounded by food, but require to be fed like 
the young of birds. *I saw,* says Reaumur, *a female wasp, which had 
entered the vespiary with the belly of an insect ; this she contrived by 
degrees to swalh>w, after which she ran to various cells, and disgorging that 
which she had eaten, distributed it among the brood of worms.* Hence it 
appears that it not only procured the food, but prepared it by a partial 
digestion. The wasp is particularly fond of the belly of the bee ; it is a 
ehoice bit which it eagerly seeks. It will watch for hours at the door of a 
bee-hive, pounce upon some unfortunate bee which is about to enter, and 
tumbling it to the ground, in a trice separate, with its two- serrated teeth, 
the tender atxlomen, coptaining the sofl intestines and the honey -bag, from 
the dry and hard chest of the insect ; having secured its prey, it hurries 
away to its habitation. The large blue bottle-fly is another delicate morsel 
greatly coveted by the wasp.'* — Family Library. 

The hornet is the largest of the wasp tribe. It is a terrible enemy of the 
hive bee ; its sting is very dangerous even to man. 

7. The ants — Formica — also present three kinds of individuals, 
males, females, and workers; they live in societies composed 
chiefly of workers who are unprovided with wings ; so soon as 
the males and females have acquired wings they leave the habita- 
tion ; the males soon afler die, and the females that are to become 
mothers quickly lose their wings; some go off to found new 
colonies, others are held prisoners by the neuters in the old 
habitation, and there lay their eggs« The manner of construct- 
ing these dwellings, and fn fact every thing relating to the habits 
of ants, is extremely curious. In general the larvae dig in the 
earth a multitude of galleries, chambers arranged in stories, and, 
carrying out the dirt, oflen raise up above the nest a little hill, 
in the interior of which these indefatigable workmen form new 
stories similar to those below ; sometimes they construct from this 
dirt, galleries which they carry up along the stems of shrubs on 
which these insects go in pursuit of food, and which shelter them in 
their daily journeys. Other ants construct their nests in trees that 
have been already attacked by other insects and soAened by decay. 
The larvsB also receive assiduous attention from the workers ; 
each one is supplied by the latter with the juices proper for it, 
and, when the weather is fine, we observe these active nurses 
carry the young out of the nest to expose them to the rays of tho 
sun, defend them from their enemies, transport them back agaia 
to the nest on the approach of evening, and keep them clean. 

8. Bees (Jig, 51) — Apis — ^and some other Hymenop' terse pre 

7. What are the habits of ants ? 

8. 'What are the characters of bees ? 
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Fig. 51.— HONET.BSX. 



sent a peculiar conformation of the 
hind legs, which is characteristic of 
them ; the first articulation of the tarsus 
of these legs is very lai^e, compressed 
in form of a palette and armed with h 
silky brash; on the external side of 
the leg or tibia there is also a depres- 
sion bordered by hairs, named a basket; 
the insect makes use of these organs 
for collecting the pollen of flowers. Honey-bees are distinguished 
from other social bees by the absence of spines on: the extremity 
of the hind legs. 

9. Of all insects that live in society these are the most interest- 
ing to us ; for by their admirable industry we are furnished with 
honey and wax. These little animals establish their dwellings in 
some cavity, such as holes in trees, or in a kind of cage which 

farmers prepare for them, called a hive, 
a The inhabitants of each hive or colony 

formed by bees are for the most part UHfrk" 
ers or drones ; during a part of the year 
we also find a certain number of males ; 
but only one female resides among them, 
and she is the sovereign, the Queen. The 
working bees perform all the labour ; they 
collect pollen and honey, build the cells of 
wax in which are deposited the eggs and 
provisions of the community, take care of 
the young and defend the hive from ene- 
mies. The males, commonly called drones^ 
are only useful for a short time, and before 
autumn the workers destroy them without pity. The cells just 
n^entioned are in form of a little hexagonal cup, and constitute by 
(heir union in series, regularly placed in rows one above the other, 
back to back, masses whose regularity and finish always excite 
our admiration (Jig. 52) : they are called honey -comh^ and there 
are two kinds of cells ; the common (a) and the royal cells (6). 

10. When the period for laying arrives, the Queen, now an 
object of respect and of the most assiduous care on the part of 
the workers, runs through the comb, examines the cells, and 
deposits her eggs in- them, first in those that are smallest (a) and 
destined for the larvae of workers ; then in those of still larger 
dimensions, which are designed to lodge the males ; and, lastly, in 
those named royal cells (6), in consequence of their size and their 

9. What are the habits of bees ? 

10. Are the cells <^ a bee-hive all of the same size? What are r<nral 
cells? What is bee-breod ? 




Fig. 52. 
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special destinatioD for the larvee of females* When the number 
of these chambers is too small, and the female deposits several 
eggs in the same cell) the workers soon perceive it, and destroy 
them all except one. Three days ader laying, those workers who 
have not contributed to the construction of the comb, but have 
collected pollen and honey to be deposited in magazines con- 
structed for the purpose, begin to discharge the duty of nurses to 
the newly born larvae, bringing, them several times daily a kind 
of mixture varied according to the age and sex of those for 
whom it is intended. This mixture is known under the name 
of bee-bread. 

11. These larvae are completely apodous, without feet, and 
resemble small worms ; six or seven days afler birth, they pre- 
pare for undergoing their metamorphosis, and the nurses then 
enclose them in their cells, closing the latter with a cover of wax ; 
they remain in the nympha or pupa state about eleven days, and 
then disengage themselves and appear in the form of bees. When 
the number of bees contained in the hive becomes too great to be 
comfortably accommodated, a part of them, led by a female, 
emigrate and found a new colony, termed a swarm. 

Although the habits of bees are very interesting, our limits 
require us to refer the reader for their history to some of the 
several works specially treating of them. A very entertaining 
and correct account of them is contained in the " Natural History 
of Insects," published in Harper's Family Library. 

ORDER OF RHIPIFTERA. 

12. The order of Rhipip'tera (from the Greek, ripis, a fan, 
and pteran, wing) is composed of a small number of insects, 
very remarkable on account of their habits and anomalous form. 
They may be recognised by their two large membranous wings, 
longitudinally folded like a fan. In the larva state they form a 
little oval worm, without legs, and live among the scales of some 
species of Hymenop^terae, as wasps, for example ; in the same 
situation they change into the nympha state. 

ORDER OF DIFTERA. 

13. The order of Dip'tera (from the Greek, dis, two, and 
pteroHy wing) is composed of insects that have only two wings, 
which are membranous and extended {fig. 63). 

14. The general envelope of these insects is very thin, and 

11. What are the characters of the larrte of bees 7 

12. How is the order of Rhipip'tera recognised ? 

13. How is the order of Dip'tera recognised 7 
14 What are the characters of the Dip'tera 7 
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possesses very little consistence ; the mouth is ia form of a tmnk^ 
and is only adapted to sucking ; their legs are generally long and 
•lender ; and the abdomen is more or less pedunculated. 

15. The dip'terse experience complete metamorphosis. The 
larve are apodous, and their bead is soA and variable ; theif 
mouth is commonly furnished with two hooks. In most of them 
it is the skin of the larva, which, hy becoming hard, serves as a 
cocoon for the nympha^ and then puts on the appearance of a 
seed or egg. 

This division is very numerous both in genera and species { 
besides a great many other insects, we place in it mMquitoes^ 

16. The mo^quiUoes — Ctdex — {fig. 53) — have a long hairy 

bodyt antennae in form of plumes, and very 
long legs. The inconvenience an4 annoy- 
ance of these insects are well known, par- 
ticularly in damp, marshy situations, where 
they are ^und in the greatest abundance. 
Voraciously fond of blood, they pursue us 
everywhere, enter our dwellings^ especially 
in the evening, and announcing their ap- 
proach by a sharp humming sound, pierce 
the skin with the hristle-like lancets in th^ 
trunk and distil a venomous liquid into thf 
httle wound thus made. In the state of 
larva and nympha, mosquitoes live in water. 
The larva has on the segment of the abdo- 
men next to the last a long tube {fi^. 54, Q, 
by means of which it draws from the atmo- 
sphere the air it requires: the nympha breathes 
in the same manner, but by means of two 
tubes placed on the thorax ; it floats on the 
surface of the water, and, afler having finish- 
ed its metamorphosis, the perfect insect makas 
use of its nympha slough or cast skin, as a 
boat, until its legs and wings have acquired 
sufficient solidity to ^enable it to walk on the 
surface of the water, or. betake itself to 
flight; for, if its body were submerged, as 
oflen happens when the wind overturns their 
frail barks, they would invariably drown. 
All these metamorphoses occur in the course 
of three or four weeks : thus, generations are renewed three or 
four times in the same year. 

15. How are the lar?s of dip'terous iniects diaracterized ? 

16. What are the characters of mosquitoes 7 What are the cfamot^ 
and habits of their hrv« ? 




Fig. 53. — xosQvrro. 




Fig, 54. — LARVA. 



17. The Quinber of species oi flies (Mu$ca) is very gvea^ 
Their larvae feed on jneat, carrion, &c. : they ace ia form of sofli, 
whitish worms, and are frequently termed Maggots, 

18. The gad-JUes (CEstrus) resemble large flies i their flight im 
accompanied by a humming noise ; they are very tormenting tO) 
horses, oxen, &c. ; some of them pierce the skin of these ani- 
mals to deposit their eggs ; others simply lay their eggs in the 
vicinity of one of the natural apertures of the body, and the 
larvae in this manner at birth enter the stomach through the 
nostrils or nasal sinus. The larvae of t^e (Estri are usually 
conical and entirely destitute of feet ; their presence in horses 
constitutes^he disease termed bots. 

CLASS OF MYRIA'PODA. 

19. The Myria'pods (from the Greeks murias^ ten thousand, 
and ^2^, foot) breathe air by means of tracheae^ like insects, but 
diflfer very considerably from these animals, as well as froitt^ 
arach'nidans, in their geiieral conformation. They never possess 
wings, and the body, which is very much elongated and divided 
into a great many segments or rings, bears on each ring, at least 
one pair of legs; the number of these organs is twenty-four, or 
even more, and there is no line of demarcation between the thorai^ 
and abdomen. They bear some resemblance "to serpents,- or 
rather to what worms would be if provided with legs, but their 
internal organization is similar to that of insects. 




Fig, 55. — soolopen'dra. 

20. The head is furnished with two antennae and two eyes 
ordinarily formed by the union of ocelli. The mouth is formed 
for mastication. The number of rings of the body varies. They 
experience while young an imperfect metamorphosis, but these 
changes are not similar to those we observe in insects properly 

17. What are maggots ? 

18. What are the characters of gad.flies ? 

19. What are the characters of Sie class Myria'poda 7 

30. To what description ^ metaniorphosis are myria'pods iiibj«ot ? 



60 CHARACTERS OF ARACHNIDAK8. 

80 called, and consist merely in the formation of new rings and 
a corresponding increase in the number of legs. 

The centipedes (^Scolqpen'dra) belong to this class. Most of 
them live on the ground under stones and delight in the dark 



LESSON Y. 

Class of Aback' nidans. — Organization — Habits — Ciassifica^ 

tion. 
Abach'nida VfjJMOv kxix.—ArqneVd<B or Spinners — My gale 
, — Mason Spider — Ara'nea sedenta'ria — Ara'nea — Vaga^ 

bun' da — Taren'tula — Scorpions, 
Arach'nida Tbachea'ria. — Mmcers — Aca'rides — Mites-^Itch 

Arach'nidan — Ticks. 

CLASS OF ARACH'NIDA. 

1. The class of Arach'nidans (from the Greek, arachen, spider) 
is composed of animals, which, in their general organization, 
resemble spiders. Like crusta'ceans and insects, they are articu- 
lated animals with white blood (which is sufficient' to distinguish 
them from anne'Iidans) ; but they differ from crusta'ceans, in the 
fact that their aereal respiratory organs communicate externally 
by means of openings called stigmata or spiracles, and they 

' difler from insects in the number of their legs, which is eight, in 
the absence of a head distinct from the thorax, and, in general, 
by the existence of a circulatory apparatus composed of arteries, 
veins, and a dorsal vessel which performs the functions of a 
heart. 

2. Most of these animals are of small size, and the body is 
divided into but two portions ; namely, a first part, consistii^ of 
the head and thorax confounded in one piece {Jig, 56) ; and a 
second, consisting of the abdomen. 

3. The anterior portion or cephalo-thxyraz never bears antennse 
as in other articulated animals ; in this part we observe, in front 
atid below, the mouth, which is furnished with mandibles ; the 
jaw, almost always bearing palpi, and a lower lip ; and pos- 
teriorly, the legs, which in the adult number four pairs. Arach'- 
nidans never have wings, and their abdomen, which is gene- 

1. What are the characters of arachnidans,? 

2. How is the body divided ? 

3. What parts are borne by the oephalo-thorax? 



taHf globular, soil, and attached to the «honuc bj a sort of 
pedoqele, aever affords ongiii t6 legs. , 

4. The skin never possesses the luivdnesfl remarked in that of 
crasta'ceans ; generally it is rather coria'ceous than boray ; soin&» 
fiimes it lias coastderable consistence, and, in u\\ cases, it forms « 
kind of external skeleton, to which the nrasoles designed to pro- 
duce motion are attached. 

5. Most arach'nidans are terrestrial animals, and accordingly, 
their le;gs are formed for walking or leaping. These organs are 
pilen very long, and are ordinarily terminated by two hooks. 
Of the senses, of hearing and smell m these animals very little is 
known ; on the upper and anterior part of the body, which repre- 
sents the head, we iind in almost all a certain number, commonly 
eight, shining points, which are the eyes. They are called simph 
eyes.9 to distinguish them from the compound or net-like eyes of 
insects 9 each one consists of a little, transparent cornea, which 
19 convex and without any trace of division ; beneath it we find 
a small vitreous body, a layer of oolowring matter, and the ter* 
inination of the pptic nerve. 

6. The ^jvous system of arach'nidaos (j%. 56) is composed, 
Xst, of a pair of ganglia situated in the head in front of ibe 
CBsophagus ; 2d, two nervous cords whiah pass from this species 
of brain into the thorax, forming a collar around the (esophagus ; 
3d, a nervous mass situated in the thorax, beneath the digestive 
tube, composed of a certain number of .ganglia which are com- 
monly agglomerated ; 4th, of one or more abdominal ganglia ; 
^d 5th, of nerves which pass from these difierent ganglia to all 
parts of the body. 

7. Most arach'nidans are carnivorous. Some have their mouth 
Itrmed with cutting or sharp jaws, and feed on insects which they 
seize alive ; some fix themselves on other animals and live by 
sucking their blood ; these parasites have a mouth formed like a 
sucker. We distinguish in the apparatus of manducation of the 
first : 1st, a pair of mandibieSy which are generally armed with 
a movable claw ; 9d, two jaws bearing articulated palpi ; 3d, a 
small lip without palpi. The digestive canal extends to the 
extremity of the abdomen ; close to the mouth we find salivary 
organs which open into the first joint of the mandibles, and 
ijkppear to secrete a venomous liquid. And biliary tubes, which 
form a substitute for a liver, are attached to the digestive tube 
fiifther back. 

4. What if the character of the skin of aracVnidans 7 

5. What is the character of the eyes of aFaoh'iiiiiaBs ? 

6. How is the nervous system constiiated / 

7. What is Uie character of the moath in aiach'niduiB 7 

6 
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8. Most arach'Didans have a complete circulation. In these 
animals the heart is placed in the abdomen, and in several species 
of aranei'dffi (from the Latin, ara'nea, a spider) its pulsations can 
be distinguished through the teguments^ It is a large longitudinal 
vessel, which gives rise to the arteries and receives the veins 
through which the blood returns from the respiratory organs to 
be again distributed to different parts of the body. 

9. In this^ class of animals the 
organs of respiration differ exceed- 
ingly ; in some they consist of pul- 
monary sacs, and in others, of 
tra'chesB. 

10. The pulmonary sacs {hr^fig. 
56) are small cavities, the parietes 
of which are formed by the union 
of a great number of extremely 
thin, white, minute triangular plates. 
The number of these respiratory 
pouches is generally two ; but some- 
times there are four or even eight. 
The apertures through which each 
one communicates externally, called 
stigmata or spiracles (5), are in form 
of minute transverse slits, situate 
at the inferior part of the abdomen. 

11. The tra*chece are tubes that 
issue from or rather are continuous 
with apertures similar to those just 
mentioned, and are ramified through 
the substance of all the organs, so 
as to convey air to all parts of the 

body. This arrangement is represented va fig. 13 (page 25), 
which shows the arrangement in an insect. 

Explanation of Fig. 56. — Anatomy of Arach'nidans. — A mygale seen 
from below. T, the oe'phalo-thorax ;— il* the abdomen ; — m^ the mandiblea ; 
— ffa, the palpi of the jaws ;— p 1, p 2, p 3, p 4, basev of the legs l—gc, the 
cephalic ganglion or brain, behind which we see the nervous collar which 
surromids the oesophagus ; — gt^ the nervous mass formed by the union of 
♦he thoracic ganglia ; — n, nerves of the legs ; — ga, abdominal ganglion ; — t, 
ptigmata or sinracles ; — frr, one of the pulmonary sacs opened to show the 
membranous laminiB which line it internally ; — 0, the ovary ;— an, the muia ; 
— /, the spinnerets. 

8. What kind of circulation have uach'nidans ? 

9. Is the character of the respiration the same in all arach'nidans? 

10. What are pulmonary sacs? What are stigmata? 

11. What are tra'chee ? (pronounced, tra'Jce^y,) 




an . / 
Fig, 56. — ^akach'nioan. 
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12. Those arach'nidans that breathe by^ these tubes have no 
circulatory apparatus, while those that breathe by lungs are 
always provided with one. 

13. After ^ving the egg, these animals do not, like insects, 
»]ndergo metamorphosis, although at this period they often have 
but six legs, the fourth pair not being developed until after the 
little creature has changed its skin; like the crusta'ceans, the 
arach'nidans frequently cast the skin or moult. 

14. The class bf arach'nidans is divided into two orders, which 
may be distinguished by the following characters : — 

1st. The Ahach'nida Pulmona'ria have eight simple eyes, 
and pulmonary sacs for respiration. 

2d. The Arach'nida Trachea'ria have at most four simple 
eyes, and trach'ese for respiration. 

ORDER OF ARACH'NIDA i'ULMONA'RIA. 

15. The division of pulmonary arachnidans includes all the 
common araneidse. The circulatory apparatus is well developed, 
and they have from six to eight eyes, while the next order has 
but four or even only two. The number of stigmata is two, four, 
or eight. 

16. This group is divided into two families : the Aranei' da or 
spinners, and the Pedipcdpi* 

17. The ABANEi'oiB or spinners have but one or two pairs of 
pulmonary cavities, which may be distinguished by as many 
whitrsh or yellowish spots near the kiwer part of the abdoryien ; 
their palpi are in form of little feet without pincers at their 
extremity {fig. 56, p). 

18. One of the most curious phenomena in the history of these 
animals is their mode 'of spinning silk, and with this delicate 
material making webs which are as remarkable for their extent 
as for the regularity with which they are woven. This silk is a 
matter secreted by a peculiar apparatus situated in the abdomen 
of the spider ; it escapes externally by a certain number o^'spiiu 
nerets or small holes placed at the summits of several little nip- 
ples near the anus (/, fig. 56). The threads of silk at the 
moment of escaping are glutinous, and to be employed by the 
animal, require to be dried, but when the temperature is favour- 

13. Are trach'e® in arachnidaiiB accompanied by a circulatory apparatus ? 
' 13. Do arach'nidans experience metamorphosis ? 
. 14. How is the class of arach'nidans divided 7 

15. What are the characters of the pulmonary arach'nidans 7 

16. How are the. pulmonary arach'nidans divided? 

17. How are the aranei'dsB distinguished? 

18. What > Bpidert' web 7 How is it fermed 7 To what pprpoMs |» it 
applied 7 
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able^ an uistant ia suQcient for this purpose. ^The sedentary 
Aranei'dsB (those which do oot go ia pursuit of their pcey) weava^ 
with these threads various structures which they use aa anarea la 
entrap the insects necessary ibr their nourishment; sometimes 
these webs are so strong as to arrest small birds^ but generally 
they are very delicate. AAer constructing it,, the animal plaeesi 
himself in its centra or at the bottom of its web, sometimes in ^ 
particular habitation situated near one of its angles ; as soon as 
an insect is caught in the snare, he rapidly approaches his prey, 
and makes every effort to pierce it with a kind of venomous dari 
with which the maudibles are furnished, and distils into the wound 
a poison which acts very promptly ; when the insect ofiers too 
strong resistance, or when it would be dangerous for th^ spider 
to contend with it, he retires for a moment to wait till its powers 
are exhausted, or until it is more entangled ; or if there is nothing 
to fear, he hastens to bind it by throwing threads of silk around 
its body, which sometimes envelope it entirely, forming a cover- 
ing so thick as to remove it from sight. 

19. The female Aranei'dae also employ their silk in coQstructi* 
ing bags or cocoons to contain their eggs. 

20. Those white and silky iSocculi, 
p which are seen floating on the air, ia 

foggy weather, in the spring and au- 
tumn, are composed of silk of this kind 
produced by various young Araiiei'dee ; 
they are principally the strong threada 
which serve to attach the corners of 
the web, or those which compose the^ 
chain, and, having become heavier by 
the action of the moisture^ sink, ap- 
proach each other, and finally Ibrm. 
little pellets. 

21. Most Arach'nidans of thiadivi-. 
sion are more or less venomous; tha 
bite of some large species in' hot coun- 
tries is sometimes fatal to man r &nd ior 
our climate, a spider of moderate size, 
will kill a fly in a few minutes by in- 
flicting a single wound. 

22. The Mygales (fig. 57), wh ich 

Exptanation of Fig,J5r1, — The my^ale or mason «|n</er ;r— a, the c^hato- 
tboraz ;— *6, the abdomen ;•— |i, the palpi. 

19. How do the female aranei'dte take care of their es^ ? 

20. What are those white floeotdi BOtnetimeB. seen in roggy Weather ?' 

21. Are spiders venomous ? 

^ What are tko ebaraet^wof %a<Lto»r What are tlie^hi^laeof l^laiian 
Spiden? 




Fig. 57. — HYGALE. 
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form one of the priocipal subdivisions of this femily, have four 
pulmonary sacs. Some of them are of large size, and are known, 
in South America, among the French, under the name of crab' 
spiders; there is one, which, with the legs extended, covers a 
circular space of seven inches in diameter. They live on trees 
or among rocks. Other Mygales, much smaller, however, in- 
habit the South of France, and dig subterranean galleries in form 
of tubes, in dry and mountainous situations, the apertures to 
which are furnished with movable doors. 

** The mason spiders {MygaU eamerUaria) excavate for tberoselves sab- 
terranean caverns, in which these marauders lurk, secure from detection, 
even by the most watcbliil foe: nor could any robber's den, which ever 
existed in the wiM renons of romance, boast more sure concealment from 
pursuit, or immunity from observation. Ther construction of these singular 
abodes has long excited the admiration of the naturalist: a deep pit is first 
dug by the spider, oflen to the depth of one or two feet, which, being care- 
fully lined throughout with silken tapestry, affords a warm and ample 
lodging ; the entrance to this excavation is carefully guarded by a lid or 
door, which moves upon a hinge, and accurately closes the mouth of the 
pit. In order to form the door in question, the Mygale first spins a web 
which exactly covers the mouth of the hole, but which is attached to the 
margin of the aperture by one point only of its circumference, this point 
of course forming the hinge. The spider then proceeds to lay upon the 
web a thin layer, of soil collected in the neighbourhood of her dwelling, 
which she fastens with another lajrer of silk ; layer after layer is thus laid' 
on, until at length the door acquires sufficient strength and thickness: 
when perfected, the concealment afforded is complete; for, as the outer 
layer of the lid is formed of earth precisely similar to that which surrounds 
the hole, the strictest search will scarcely reveal to the most practised eye 
th^ retreat so singularly defended.**— T. ttymer Jonet. 

The other Aranei'dse never have more than two pulmonary 
sacs : a large number is known ; they are subdivided into many 
tribes, which, in turn, are composed of many genera. 

23. The Ara'nea sederUa'rue^ or sedentary spiders, form one 
of these divisions. They are remarkable for their habit of 
remaining in their webs, and keeping in their snares or dose by 
them, to surprise their prey,^instead of going abroad in pursuit 
of food. 

24. To this tribe belong the spiders^ properly so called (Afa'nea 
or Thgena'ria), which live in the interior of our hosises, in hedges, 
along the road-sides, &c., and weave a large, nearly horizontal 
web, at the upper part of which is a tube where they keep them* 
selves perfectly at rest. 

25. Other Aranei'dsB are wandering, and constitute the tribe of. 
Vagabun'da. They make no web, but watch for their prey and 

23. How are sedentary spiders distinguished 7 
34. What are spiders, properly so called ? 
35." .What is the taren'tnla ? 
6» 
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pounce upon it or seize it in its flight. A speeies of this group, 
the taren'tula (L^oota) is rery celebrated; it derives its name 
from being found near Tarentum, a city of Italy : it is common 
k all the warm parts of Bufope, and in the opinion of Aie people 
hs poison produces death or serioas conseijuences, which cail 
only be dissipated by having recourse to music and dancing; 
But it is now known that the poison of this animal is not really 
dangerous to any thing but the insects upon which it feeds. 
26. In the Faiult op Pbdipalm, there are four or eight puK 

monary sacs, and the 
palpi are very large 
and terminated by pin^ 
eers or claws, called 
cheli'certB (c). They 
have no spinnerets. 

27. The Scorpions 
-^Scorpio (jjg. bsy^ 
belong to this family; 
They may be at once 
Fig, 58.— icoEpro!!. recognised by the al>- 

domen, which is m 
form of a knotted tail, leminating in an arcuated^ excessively 
Jkcute piwnt or sting. They inhabit the hot countries of both 
hemispheres, live on the ground, conceal themselves under stones 
and other bodies, most commonly in ruins, dark and cool places^ 
and even in houses. They run with considerable swiftness, 
curving their tail over the back. They can turn it in every direc- 
tion, and can use it in attack and defence. With their pincers 
tliey seize various insects, on which they feed, pierce them with 
tlieir sting by directing it forwsrds, and then pass their prey 
through the cheli'cer© and jaws. The wound produced by the 
sting of some species is followed by serious and alarming symp- 
toms. The remedy employed is the volatile alkali^ u^ both 
internally and externally. 

ORDER OF ARACH'NIDA TRACHEA'RIA. 

28. The Arach'nidans of this order are not provided with ptrf- 
rtionary sacs, but breathe by means of trach'ese. TJie air pene- 
trates into these canals through two very small stigmata, situated 
at the lower part of the abdomen. They all seem to be without 
a circulatory apparatus ; some of them have no eyes, and thosp 
that possess them, never have more than two or four. 

36. How ie the fitmilj of Pedipftlpi eharacterized 7 

How are scorpions recognised 7 What are their habits 7 
low are the tracheal Araefa'nidaiis cha f actei l g ed f 
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29. In this order are 
placed mites, the mow- 
ers (phalan'gium),^^, 
80 remarkable for the 
length of their legs (Jig. 
59). Their man4ibles 
are shorter than ; the 
body^ add their 9jm ure 
borne on a common 
peduncle. They are 
very active ; some live on the ground, and others on trees. 

30. The tribe of Aca'iudes^ or mites is composed entirely of 
very small or microscopic Arach'nidans. Their habits vary very 
itiueh. Some live ott the' ground! under 

flftooes^ ov on pknts; ofher» ave aqqatic; 
dome at^ only i&otsd ib organic substances, 
which ar« more- or less changed, as old 
<^eese, &o. ; and there are some thait live in 
the akift oi> flesh of dtflbrent attimalB.. A 
upeeies of mile, the liepitu m t tu mmcdis, very 
^mmen in autumn on wheal and oi^r 
]^anf», insinuates itself under tim skm and 
occasioos an almost lasraipportiB^ble itohin^ 
To one genus of mites, called Sarcqp'tes 
#(Vom the Gneefc, sasfx^ in tbe> genitive, sarkoSj 
iesh, and k&piein^ to cut), iis du& that loath- 
some diseaee the iteh^ This a'oarus k repre- 
liented (fig^ M) iii»gnified> Other parasitic 
arach'nidans attach themselves to dogs, oxen, &c*^ and aoe knonriD 
imder the name of ticks, dsc. 




Fig, €0.«-«\;i»i»i. 



29. What ore mowera? 

30. WhatmAoa'sides? Whi^t is tI|e«aiXM of i^h? Wh^ Vftt^c^T 
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LESSON YI. 

Class of Crusta.' cea,— Organization — MmiHng — Oirctdo' 
tion — JRespiratian — Division. 

CIiASS OF CRUSTA'CEA. 

1. The class of Crusta'cba (from the Latio, cru^ta^ a hard 
covering) comprises all articulated animals, that have articulated 
legs, and are provided with a heart, and branchiae for breathing 
water. Crabs and cray-fish are types of this group; but we 
place also in it a great number of animals whose structure is 
much more complicated, and whose external form is very dif- 
ferent ; for, in proportion as we descend in the natural series 
formed by these creatures, we observe the same general plan 
becomes modified, and more and more simplified. The body in 
most of them is covered by a sort of crust of almost stony hard- 



2. Crusta'ceans difier greatly from anne'lidans, but resemble 
insects and arach'nidans by having white blood, and articulated 
legs ; and are distinguished from the two last classes, by their: 
branchial respiration, by the number of their leg«, and by several 
other characters. 

3. The body of crusta'ceans is composed of a succession of 
rings more or less distinct. Sometimes these segments move 
freely on each other, and at others they are so solidly joined that 
the rings are merely indicated by ridges. Frequently the head 
and thorax form but one piece, which is separated from the abdo- 
men. In the lobster, for instance, the head and thorax are con- 
founded in one mass, and the abdomen is composed of seven 
distinct and movable rings {Jig. 61, 6). It is the same in crabs, 
except that the abdomen is smaller, and folded underneath ; but 
in the wood-louse, the head is distinct from the thorax, which is 
itself divided into seven movable rings. The legs, which are 
composed of several articulations, are inserted into the thorax : 
their number is ordinarily five or seven pairs'; lobsters and crabs 

1. What description of animals constitute the class of Crusta'cea ? 
S. Row are Crusta'ceans distingotshed from Anne'lidans, insects and 
Arach'nidans ? 
8. How are Cruita'e^uis chafict«riied 7 
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have five^ but the wood* 
loase has seven pairs of 
legs. The head is pro^ 
vided in fjront with two 
pairs of appendages, 
called antennse (^9/9^. 
61), and is also furnish- 
ed with several pairs of 
jaws, and the abdomen 
bears other appendages 
in form of fins. An 
examination of the 
figure (61), which re- 
presents a lobster, wilf 
enable us better to un- 
derstand the various 
parts of crusta'ceans : — 
a, the carapace, or com- 
mon integument of the 
head and thorax; — 6, 
the abdomen, compoeed 
of seven rings ;—c, the 
caudal fin ; — d, the 
eyes; — «, the internal 
antennae; — f, the ex* 
tbrnal antennee ; — g, the 
^alpij which are articu- 
lated filaments attached 
to the jaws or to the 
lower lip, and appear 
lb be employed by the 
animal in recognising 
its food; — A, the first 
pair of legs, called 
dieta (from the Greek, cftefe, pincers) ; — *, the second paif of 
legs, also terminated by pincers ; — j\ the third pair of legs^ ter- 
QEiinated by pincers, and termed foot-jaws; — k, the fourth pair; 
-^ the fifth pair of legs. 

4. The external skeleton of crusta'ceans is formed of an ex« 
tremely hard epidermis : at certain periods it is detached and fklls 
off. The necessity for such changes or moulting in animals^ 
whose body is' enclosed in a hard sheath, is very plain ; for inas- 
much as this sheath does not grow or enlarge, Like the internat 
parts, it would oppose an insurmountable obstacle to their develop* 

4. VthaX Xind of skeleton 4a Crosta'cMiur posMiaT X>o they 93mvf9 
preservor ths fttuhe covering 7 




m'ji. 



Fig. 61.— LOBsna. 
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ment, if it did not fall off when it had become too small to con- 
veniently accommodate them : therefore, crusta'ceans change their 
skin as long as they continue to grow, and it appears that most 
of these animals grow during their whole lives. The manner of 
getting rid of the old envelope is very curious. Generally they 
succeed without producing any deformity, and when they leave 
it, the surface of the whole body is already provided with a new 
sheath ; but it is still soil, and becomes hard at the expiration of 
some days. Crabs which have recently cast their old shell or 
skin, and while the new skin remains soil, are considered a great 
delicacy. 

** We are indebted to Reaumur, who watched the process in the cray-fish 
(Attaeui Jluviatilii), for what little is known concerning the mode in which 
the change of shell (in crustaceans) is effected. In the animal above men- 
tioned, towards the commencement of autumn, the approaching moult is 
indicated by the retirement of the cray.fvh into some secluded position, 
where it remains for some time without eating. While in this condition, 
the old shell becomes gradually detached from the surface of the body, and 
a new and soft cuticle is formed underneath it, accurately representing of 
course all the parts of the old covering which is to be removed ; as yet, but 
little calcareous matter is deposited in the newly formed integument The 
creature now becomes violently agitated, and by various contortion^ of its 
body seems to be employed in loosening thoroughly every part of its worn., 
out covering, from all connection with the recently secreted investment 
This being accomplished, it remains to extricate itself from its imprison, 
ment; an operation of some diiSiculty ; and, when the nature of the armour - 
to be removed is considered, we may well conceive that not a little ezertion 
will be required before its completion. As soon as the old case of the 
cephalo-thoraz has become quite detached from the cutis by the interposi- 
tion of the newly formed epidermic layer, it is thrown off after great and 
violent exertion ; the legs are then withdrawn from their cases after much 
struggling ; and, to complete the process, the tail is ultimately by long con. 
tinned efforts extricated from its calcareous covering, and the entire coat of 
mail which previously defended the body is discarded and left upon the 
sand. The phenomena which attend this renovation of the external skeleton 
are so unimaginable, that it is really extraordinary how little is accurately 
known concerning the nature of the operation. The first question which 
presents itself, is, how are the limbs liberated from their confinement ? for, 
wonderfiil as it may appear, the joints even of the massive chela of the. 
lobster do not separate firom each other ; but, notwithstanding the great size 
of some of the segments of the claw, and the slender dimensions of the 
joints that connect the different pieces, the cast-off skeleton of the limb 
presents exactly the same appearance as if it still encased the living mem- 
her. The only way of explaining the circumstance, is to suppose that the 
individual pieces of the skeleton, as well as the soft articulations connect- 
ing them, split in a longitudinal direction, and that, after the abstraction of 
the limb, the fissured parts close again with so much accuracy that even 
the traces of the division are imperceptible.*' — T. Rymer Jones, 
- It is said that a lobster will throw off its claws if alarmed by the report^ 
of a cannon. This singular power of breaking off their own limbs, pos- 
sessed by many crustaceans,- is a very indispensable provision in their 
•oonomy. Should the claw of a lobster, for example, be damaged by acci-' 
dents to which creatures encased in such brittle armour must be perpetually 
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exposed, the animal might bleed to death, if it did not at once break off the 
injured member at a particular point ; namely, at a point in the second piece 
from the body ; and by this operation, which seems to producQ^no pain, the 
bleeding is effectually staunched* After this extraordinary amputation has 
been effected, another leg begins to sprout from the stump, which soon 
grows to be an efficient substitute for the lost extremity, and gradually, 
though slowly, acquires the pristme form and dimensions of its predecessor. 
The process of reproduction is as fellows: — the broken extremity of the 
second joint skins over, and presents a smooth vascular membrane, at first 
flat, but soon beconiing conical as the limb begins to grow. As the growth 
advances, the sihape of the new member becomes apparent, and constrictions 
appear, indicating the position of the articulation ; but the whole remains 
unprotected by any hard covering, until the next change of the shell, after 
which it appears in a proper case, being, however, still considerably smaller 
than the eorresponding claw on the opoosite side of the body, although 
equally perfect in all its parts. 

5. The nervous system of crusta'ceans is considerably develop- 
ed : the ganglia of the head and thorax are large, and the latter 
are sometimes united io a single mass. Most of these animals 
have eyes of a very complicated structure. In general e^ch one 
of these organs is composed of an assemblage of a multitude of 
; little eyes, and the cornea covering each presents a considerable 

number of square or hexagonal fotcets corresponding with it. 
Sometimes these compound eyes are very slightly projecting, 
sometimes, oa the contrary, they are placed at the end of two 
.movable stems which are fixed on the front part of the head ; by 
means of these peduncles or stems they can be directed forwards 
or thrown backwards, in a kind of orbit (as in crabs, fig^^ 68). 
In most crusta'ceans too, we observe an organ of hearing, which 
consists of a small tubercle, situated between the mouth and the 
.base of the external antennse, enclosing a small vesicle filled with 
water, and the termination of the acoustic nerve* Prom the 
stony nature of the skin, their sense of touch must be very 
obtuse. 

6. The legs of crusta'ceans do not serve them for walking or 
swimming only ; in general, the first pair terminate in a sort of 
pincers (called ckda)^ by aid of which the animal seizes its prey 

{fig- 61). 

7. Most of these animals are carnivorous ; some are parasites, 
and live on other animals, whose blood they suck by means of a 
kind of trunk ; but most of them feed on solid food, and have 
mouths armed with strong jaws, often numbering six pairs. The 
stomach is situated immediately under the mouth in the anterior 
part of the body [fig. 62, e) ; it is large, and its parietes are 

5. What is the character of the eyes in crusta'ceans? Have they an 
organ of hearing ? 

6. What is meant by chela ? 

7. Upon what do crusta'ceans feed ? 
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.commQiily supported by solid platea^ mpd iajberaally furnished 
with very hard teeth. The inte$tiDe jgs Barrow, and on each side 
tif this tube we see the liver (/), which is generally very volu- 
minous } but sometimes we find simple biliary vessels sutetituted 
for it. 

8. The heart of crusta'ceans (c) is situated oear the back, about 
the middle of the thorax ; it is generally of considerable size, 
«nd consists of one ventricle only, which forces the blood through 
the arteries. Ailer having furnished nutritious material to the 
various organs, this liquid goes to the venous sinus placed along 
,the base of the legs, thence to the respiratory organs (6r), and 
then returns to the heart. The heart of crusta'ceans is aortic, 
wxd the circulation is carried on nearly m the same manner as in 
joiollusks, 

9. The respiration of 4:xuata'ce9.Tis is almost always aqtatic, 
and is efiected by means of branchiae (br). These organs vaiy 
Jttoth in form and situivt^Qjp ;. but th^ ase goAwally attached near 
the base of the legs. 

3.0, All i^'^sta'ceaps are oin'parousii aftej kfifiag her e^^, the 

Explanation of Fig, 62. — Anatmnif of CruMt^cfians, -^ A IcMer seepi ia 
|»roiile, the gfreater part of the integuments beinj^ removed ; — c, the \i99Xii 
•^>— «, 0, the abdominal artery ; — a«, the stemaF artery; — a, artery of the 
juntenoBB ;-•—;>, the stomach ;-*m, muscles of the stomach ; — f, the liver ; — 
jkr^ branchlfs ; -^p, base or pmut of iBsertbn ef the Ugn ; •*- oi, pi^ of the 
.carpjuice ;— 4i, the mouth ;— r, the respiratoiy canal destined ^ |^ve pafsag^ 
to water ibr the purpose of resi^raUon; — ^, the -eyiBs;— an, the •8^perio^ 
antennas; — atif, base of the inferior or second pair of antennss; — ({, the 
caudal fin, the principal organ of progression. 

- — , ' ■ ' • 

8. What is the character of the circulation;? 

9. How do crusta'ceans breathe ? 

10. How are the young of crusta'ceans produced ? 



CRUSTACBANa— DECAPODA. m 

ifisnale eftrxm tbem for a time suspended under the abdomeo, 
J9X ©vea eodosod m a Jtiod of pouch forroejd of appeodfligBs of ihp 
ie^ ; .sometiiaQs the youpg are bora in th'm pouch, and remaui ia 
it until after they have undergone the jiist siiouU. 

11. The Cc^ASi OF CRt78TA|cBA IS divided into thcee natural 
jioupfs or divisions, according to the conformation pf the jmoutb.; 
.fiamely, 

1st. The Z>»^'^?^ or Grinders, having the mouth furnished with 
jaws and mandibles proper for mastication. 

2d. The Sucto'ria or Suckers, having a mouth provided with n 
tllbular beak armed with suckers. 

3d. The Xi'phosura (from the Greek, xiphos, a sword, and 
r^ra, tail), in which the mouth is destitute of the appendages pro- 
perly belonging to it, but is surrounded by legs, the bases of 
Vhich constitute the jaws. 

12. The group of Trito'res or Grinders is divided into nw 
49rders, and comprises most of the crusta'ceans. The principill 
orders are named Jjlecapodat Jbo'ppda^ Am'pkipoda^ ^Uc 



liESSON ¥11. 

Cbusta'ceans. Order of Decapoda — its Division. 

,Bra'chtu'ra. — Crabs — Land-crabs — Habits. 

Anomou'ra. — Soldier or Hermit-crabs. 

If ACRO d'ra . — CraW' fishes — Lobsters — Locusta — Pratons. 

Orders of Am'fhifoda and Iso' pod a. -^Sea-^oiise — WoocUause 

— Kmg-crab — EfUomo' stracans — TrilobUes, 
Class of Cibr'hofoda. — Ana'tifa — Bala'nus. 

I. The order of Decapoda (from the Greek, deca, ten, and 
jaoitf, ibot) is so called, because the animals comprised in it have 
ten legs. These crusta'ceans {fig. 68) have the head and thorax 
confounded in one piece, and concealed under a kind of shield, 
jqaWed carapace (^ fig, 61, a). The eyes are borne on movable 
^wduncles, and the branchise are situate on each side of the thorax, 
'^Dclosed in particular cavities beneath the lateral parts of the 
earapaee {fig. 62, br). ^ The mouth is armed with six pairs of 
jaws; the first pair are' named mandibles ; the two next are jawa;» 
properly so called ; and the three last are termed foot jaws* In 

■ ■ ^ ■ i - . i .11 m * i ■ ! ■■ ■ I ^ 1 ■■ II iwi j II, I I ■ H I m 

. 11 . How is the clasa of Crosta'cen divi4«4 ? 
12. How is the group of Trito'res divided ? 
1. What are the charactacs of dscsiisds? . 
7 
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some, th^ abdomen is tery short, and folded beneath the thorax 
(fig, 68) ; while in others, this part of the body extends back*, 
wards, is of considerable size, and is a powerful organ of loco* 
motion (^.61, iw^e 69). 

2. This order is divided into the Macrou'ra (from the Grreek, 
makros^ long, and oura^ tain or swimming decapods, which have 
a long abdomen terminated by a fin spread out like a fan (^g. 
61, c) ; the Bra'ckyu'ra (from the Greek, brackus, short, and 
oura^ tail) or short-tailed species, of which the crab is a familiar 
specimen ; and the Anomou'ra (from the Greek, anamas^ name- 
less, irregular, and ourat tail), which inhabit the empty shells of 
roollusks. 

3. The section of Bra'chtu'ra consists of crusta'ceans, known 
under the common name of crabs ; they are formed for running, 
rather than swimming. This section is divided into four families, 
each of which is composed of several tribes, subdivided in turn 
into a great many genera ; they are esteemed as food. Most of 
them inhabit the sea. They run quickly along the shore ; their 

legs are placed in 
such wise that they 
most easily move 
sideways, although 
they can advance in 
any direction. The 
first pair of legs are 
pincers or claws, and 
do not assist in loco- 
motion. 

4. Among the 
common species, on 
the French coast, 
is one, sometimes 
known as the mad 
crab, Cancer mcmas^ 
from its manner of 
S running; it is of 

Fig.^.'-cKkM, moderate size, and 

the carapace is 

Explanation •} Fig, fi3.--A crab {Canter pagvrus) ; — a, the carapace ^— 
I, the eyes ; — e, the external antenns ; — J, the internal antennie ; — e, the 
diekB or pincers ;—/, second pair of legs ;—gf the abdomen, folded beneath 
the thorax. 

3. How is the order of Decapoda divided ? 

3. What crusta'ceans are comprised in the section Bra'chyu'ra 7 How 
are crabs characterized 7 

4. How does the mad crab obtain its namel 
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greenish, which becomes red by boiling, as is the case with most 
crusta'ceans* Among the crabis, properly so called, is. the Ckincet. 
pagurus {Jig, 63), which is among the largest species ; the cara« 
pace is somewhat oval, ten to twelve inches wide, of a reddish- 
brown colour, and festooned on the edges; its iiesh is much 
esteemed, A group, named Portunm (from the haXxn^ partus^ 
a haven or bay), is distinguished by the lamellar form of the last 
joint of the posterior legs ; these crabs are essentially swimmers. 

5. Land-crabs — Gecard'nus {Jig. 64) — inhabit the West 
Indies and other warm countries. These crabs, instead of living 
in the sea, as most crusta'ceans do, are essentially terrestrial, and 
they sometimes live at 
a considerable distance 
from the shore. They, 
nevertheless^ avoid ex- 
tremely dry situations, 
and are ordinarily found 
in marshy districts. — 
They all dig deep holes. 
They are commonly 
seen at night, or just 
after abundant rains, Fig. 64. — lani>^rai. 

when they sally forth in 

crowds from their subterranean habitations in pursuit of food ; 
some species live principally on vegetables ; but others seek ani- 
mal food with avidity ; great numl^rs are found in cemeteries ; 
and, it is said that, in the West Indies, they have been known to 
enter dissecting-rooms to feast on the dead. 

6. One of the most curious points in the history of these ani- 
mals is that they make an annual journey to the sea-shore. In 
the rainy season they abandon their holes; they assemble in 
almost numberless troops, and, guided by^an instinct which is 
iDcon^>rehensible to us, take a direct line towards the sea, although 
they are often very distant from it. They travel chiefly at night, 
and nothing but large rivers arrests or turns them from their 
route ; they march over houses, scale rocks, and often destroy 
whole plantations, cutting and destroying the young plants as 
they pass along. Having reached the sea, these armies of crabs 
plunge in and bathe several times, and then retire to the plains or 
neighbouring woods. Sometime aflerwards the females go again 
to the sea and there deposit their eggs ; then they take up their 
march and return to their ordinary abode ; but at this time they 
are so thin and feeble, they can scarcely drag themselves along. 

5. What are the characters of laod^raba? 

6. What are the habits of land-^srabs 7 
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We find in Italy, Greece^, and Egypt, another species of land* 
dtab, which lives along the margins of rivulets, known to natura- 
Ksts under the name of Tkelphu'sa fluviati'Hs. 

7. The decapods of the section of Anomou'ra differ from each 
Other widely in their organization. Although the abdomen of 
tail is not reduced to the rudimentary condition, as in tha 
Bra'chyu'ra, it does not afibrd them great assistance in swimmiiig* 
As their name imports, the Anomou'ra have tails of very untaual 
conformation ; instead of being encased in a hard coat of mail, 
as in the lobster, the hinder part of the body is soil and leathery. 
This section includes many genera. 

8. The Soidier-crabs or Hermit-crabs (Fagurm) are remarks 
able for their habits. They frequent sandy and level shores^ 
They always take possession of empty turbinated shells of soma 
gasterbpod mollusk, in which they establish themselves, and we 
may readily conceive of the reason of this habit: the abdomen^ 
instead of being hard and crusta'ceous, as in other animals of tha 
same class, is always sofl and membranous ; therefore, to defend 
it from the attacks of their enemies and to preserve it from 
numerous accidents to which its soflness exposes them, they need 
a kind of armour, which they find in the shells in which they 
lodge. When they have increased in size aAd fiml the dimeo^ 
sions of their dwelling too narrow, they take posaessioil of a 
i^ore voluminous shell ; but, except for this purpose only, tHey 
^ver go out of the shell entirely, but always carry abo«t with 
them their doitiicil, and on the approach of the smallest danger 
retire into it. If is said, that if we remove froiii their shell| a 
number of these soldier-crabs, or pirates, a# they are sometinnes 
^^lled, and leave the party only one or two of the same shells, 
tj^ey will fiercely dispute possession. 

** The wonderful adaptation of all the limbs^ to a residenee ill 
#uch a dwelling cannot fail to strike the most incurious observer. 
'!l'he ckela, or large elaws, differ ren^arkabt^ in size ; so tbn^ 
#heri thef animal retires mto its' concealment, the smaller one 
ittiy be entirely withdrawn, while the larger closes and gutrds 
the orifice. The two sacceeding pairs of legs, unlike those of 
the lobster, are of great size and strength ; and, instead of bemg 
terminated by pincers^ end in strong pointed levers, whereby the 
Animal can not only cra^l, but drag after it its heavy habitation.'' 

9. The decapods of the section of Macroi^'ra are recognised 
it first sight by the great development of their abdomen, which 
ftlwa3rs terminates in a large fin (fig. 6t, d)^ composed of five 

7. How is the seetion Anomou'ra distinguished 7 

8. What are hertnit-crabs ? 

9. How b the section Macrou'ra disttaf lusfaed 7 
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plates arranged like a fan. They are essentially swimmers, and 
never land ; they never walk except at the bottom, under water ; 
they swim almost constantly, and by striking the water with their 
powerful tail, dart forward with great rapidity. The body is 
elongated, i^id almost always laterally compressed; they have 
very long antennee, and false natatory legs beneath the abdomen. 
This section of decapods is divided into four families : Cray or 
craw-fish, Lobsters, Locustae, and Prawns. 

10. Cray-fishes are distinguished from most other decapods by 
the conformation of their legs ; those of the first pair terminate 
in very large chelsB or pincers ; and those of the two succeeding 
pairs, although slender, also terminate in pincers. The carapace 
is a little elongated, and is not armed with spines, and its anterior 
extremity is m ways extended so as to form a kind of faieak or 
projecting rostrum [fig, 65, r). These crusta'ceans are aquatic ; 
some live in fresh water, and others inhabit the sea. 

11. The firesh'Water cray-fiah (Astacus flimatUU) is found in 
the fresh waters of most countries of Europe, and ordinarily 
keeps under stones. It feeds on mollusks, fishes, putrid flesh» 
&c. It is said to live more than twenty years ; those found in 
running waters are most esteemed. 

. 12. The sea crayfish or lobster — Astacus marinus (fig, 61)-^ 
is much larger than the fresh-water or river cray-fish ; like th« 
loeustse, it frequents fissures among rocks. The American species 
is somewhat difi^rent from that of Europe. Lobsters are caught 
in traps, made of slats or osiers, baited, and then sunk by means 
of a weight ; a buoy and cord are attached to draw up the trap 
for examination, at the proper time. 

13. The locustse (Fedinu'rus) are the largest of all the deca- 
pods of this section. Their carapace is studded with a great 
number of spines, and terminated by two thick points curved 
forwards ; the abdomen is very large ; their legs are all termi- 
nated by a single toe ; those of the first pair are strongest, but 
sho/ter than those of the second pair. These crusta'ceans inhabit 
almost every sea, and are sought as food. The Falinu'rm quad' 
ricornU is sometimes half a yard in length, and when loaded 
with ova weighs from twelve to fourteen pounds. 

14. Prawns — PdUBmon (Jig. 66) — are small decapods, having 
an elongated, laterally compressed body ; the legs are slender, 
and those of the two fint pairs are terminated by little pincers ,^ 

10. How are cray-fishes dutinguished 7 

11. D<r all Cray .fishes live in salt water 7 
13. What are lobsters 7 

13. What are looustv 7 
14 WtiseC are prawns 7 
7* 
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Fig. 65. — PALuEMcor or frawn. 

liiA ^nt^niftflfe arfe rery !ong,.«tnd the beak or rostrum id serrated, 
iiid very projecting. The flesh is very delicate and esteemed td 
be superior to that of shrimps. 

- 16. Those crusta'oeans which compose the orders of Am'phi- 
fODA (from the Greek, amphis^ on both sides, and jE)oti5, foot) and 
lao'poDA (from the Greek, isos, equal, and pous, foot), do iiot^ 
like the decapods, bear their eyes on movable peduncles, Dor dc> 
they possess a carapace; their head is! 
distinct, and the thorax is divided into 
seven rings. The Am'phipods breath(§ 
by vesicular appendages fixed under 
the thorax, near the base of the legs ; 
and the Is'opods, by means of nhem- 
branous lamella, which terminate thd 
appendages attached, to the abdomen. 

16. Among the Am'phipods are the 
sea-lice — TalUra (fig. 66) — small ani- 
mals which oflen remain on shore after 
tbe fall of the tide, where they may be seen jumping with great 
tctivity. 

Explanation of Pig, 65. — The Prawn or Paloemon : — as, first pair of 
mtenne; — at, second or inferior pair of antenne; — 2, the lamellar append- 
mge covering its base ; — r, the rostrum ; — y, the eyes ; — ;pm, external foot- 
jaws ;—Pt first thoracic leg ; — pp, second thoracic leg ; — fp, false natatory 
legs of Uie abdomen ; — n, caadal fin. 

15. How are the orders of Am'phipoda and Iso'poda ^araeterbsed T 

16. Whataresea-lice? 




Fig, 66. — ^TAUTRA. 
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17. Most of the Wpods inhabit the sea, but there 
are some that live on land. To this order belongs 
ihe tvood-louse — Oniscus (Jig. 67) — which is com- 
monly found in caves, beneath stones, and in other 
damp, shaded situations. 

18. The Sucto'ria — the crusta'ceans of this divi- 
isHon are parasites, and live on other animals ; they 
have a mouth in form of a beak or cylindrical 
trunk, enclosing styliform appendages, suitable for 
piercing the integuments of those animals whose 
fluids they suck. They are generally found attached to flsbes. 

19. The division 
of crusta'ceans named 
Xi'pHostTRA forms a 
single genus, Limulus 
pr /king-crab. They 
are large animals, hav- 
ing a body divided into 
two parts ; the first 
part, which is covered 
by a semicircular shield 
or carapace, bears the 
eyes, the antennse, and 
six pairs of legs which 
surround the mouth 
{fig. 68, b), and at the 
same time serve for pro- 
gression and mastica- 
tion, as well as for the 
prehension of food ; the 
second part of the body, 
which is covered by an 
almost trie ngula r shield, 
bears, underneath, five 
pairs of natatory legs, 
the posterior sides of 
which are furnished 

Ivith branchirs, and is terminated by a styliform tail. These 
singular animals are found in the Indian Ocean, and on our own 




f%g, 68.— KING-CRAB — UHITLUS. 



Explanation of Fig, 67. — ^A king.craB viewed from below : — c, the cara 
^ce ; — q, the tail ; — h, the mouth ;^-pm, legs which surround the mouth ;'-* 
fb, t^ie legs bearing brai>chie or gills. 



17. What are wood-lice ? 

18. What are suctorial crusta'ceans ? 

19. What ore kihf-crabs 7 How are they charsct6rited ? 
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coasts. On some parts of the coast of New Jecsey they form 
an article of food for swine. 

20. The En'tomas'tracans (from the Greek, entamas, incised, 
and ostrakan, a shell) are all extremely small, and most of them 
have a single eye placed in the middle of the front part of the 
animal. They abound in fresh waters. 

21. To the class of Crusta'ceans also belong the TH'lobites^ a 
tribe of extinct animals found only in the fossil state ; they would 
bear some resemblance to a very large oniscus or sea-louse, if the 
body of the latter were divided into three lobes by longitudinal 
grooves. Three species of trilobites are figured below (Jig. 69). 




Aaaphus Caudaiut, 



Ataphut Buehii, 
Fig. 69. 



C€lym$ne Blumenbachu 



CIiASS OF CIRRUOPODA OR CIRRIPEDA. 

••However distinct in outward appearance, and even in their 
internal economy, the creatures composing the primary divisions 
of animated nature may seem to be when superficially examined, 
closer investigation invariably reveals to the zoologist gradations 
of structure connecting most dissimilar types of organization, 
and leading so insensibly from one to another, that the precise 
boundary line is not always easily defined. The Cirrhopods or 
Barnacles present a remarkable exemplification of this important 
fact." 

22. The class of Cirrhopoda (from the Greek, kirros^ a cirrus 
or curl, and pous^ foot) is composed of animals, which, in man^ 
respects, especially as to their shells, resemble mollusks, but are 

20. What are en'tomoa'tracans ? 

31. What are trilobites 7 

99. What are Cirrhopods? How are they characteriwd T 
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mdire closely allied to 
articulated animals. 
In the early period 
of their existence all 
these creatures are 
marine, and swim 
readily, and resem- 
ble, particularly in 
their organization, 
certain inferior crus- 
ta'ceans ; but yery 
soon afler birth, they 
permanently attach 
diemselves to some 
i^bmarine body, and 
entirely change their 
form. In this man- 
ner they are fixed by 
the base. The body 
is more or less pyri- 
fi>rm and doubled on 
itself, and is enclosed 
entirely, or in part, 
in a kind of sheli 
composed of several 
pieces. They hate 
no eyes, and the 
mouth is furnished 
with mandibles and 

jaws, closely resembling those of certain crusta'ceans ; the ab- 
dominal face of the body is occupied by two rows of fleshy 
lobes', each one bearing two long horny appendages (c), armed 
with ciliae, and composed of a multitude of little articulations, 
corresponding in a manlier to the fins or feet found under the tail 
of several crusta'ceans. These arms or cirri, of which there arft 
twelve parrs, are doubled (m themselves, aiyd the animal is coo* 
Stantly drawing them in and then protruding them through the 
opening of its sheath. The nervous system consists of a double 
series of ganglia, arranged like that of other articulated animals. 

ExpUfuUion of Fig, 70^— A Pentalasmis or anatifa, represented wHh one-' 
half the shelly covermg removed to show the body : — a, a, shell ; — h^ b^ the 
body, which is soft, enclosing the principal viscera ; — g, the mouth, 'seen 
from the ventral aspect, the oral aperture appears to be raised on a promi- 
nent tubercle ; — </, d, d^ fleshy appendages which constitute the respiratory 
or branchial organs ; — e, e, flexible arms, or cirri ;— /, muscle for probodinff 
the cirri through the slit of the mantle ; — 2, the pedicle or base by whid 
the animal attaches itself to labmarine bodies. 




Fig, 70.— GiRRBOPOD or CIRRIFnX 



ANATIFA^BALANUS. 
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AMATIFA. 



They have a heart, which is placed on the dorsal part of the 
body, aod they breathe by branchisB, the form of which varies. 
28. The Cirrhopods are divided into two natural 
families: the AvatifjEj which are fixed by a 
long cylindrical peduncle, and the Balani, which 
are without a similar peduncle. 

24. The Anatifse, known in common parlance 
as barnacles {figs, 70 and 71), are enclosed in 
a sort of compressed mantle, open on one side, 
and suspended from a fleshy tube; sometimes 
this mantle is almost entirely cartilaginous, and 
is only furnished with twa very small valves 
(as in the genus Otian) ; at other times, as in 
the genus Anatifa, properly so called, it is 
covered by five testaceous plates, the two largest 
of which resemble those of a mussel. The 
branchiae, which are in form of small pyramids, 
are attached to the base of the cirri. The com- 
mon Anatifa inhabits the Atlantic Ocean, and is 
frequently found attached to rocks, the bottoms of ships, or pieces of 

floating timber. It was the subject 
of a most absurd fable ; from some 
remote resemblance of its shell to a 
bird, it was supposed to give origin 
to a species of duck, and from this 
it has obtained the name Anatifa 
(from the Greek, anaSt a duck). 

25. The Balani — Balanus (fig. 
72) — abound on rocks in warm 
regions of the ocean, and are entire- 
ly contained in a very short, conical 
shell, attached firmly by the base, 
and composed of several pieces 
joined together ; the opening of this 
. tube is occupied by from two to four 
I movable valves, between which we 
find a slit which gives passage to 
the cirri. The branchias are in 
form of membranous, foliated and 
fringed plates; they adhere to the 
internal face of a sort of mantle which lines the shell. 




Fig, 72.— OIANT BALANUS. 



23. How are Cirr'hopods divided 7 

24. What are the characters of Ana'tifn 7 

25. What are the characters of Bala'ni 7 
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LESSON TUI. 

Class of Amite'lida. — Organtzatian — Division — Earth* 

ioorms. 
Family op Sucto'ria. — Jjseck, 
Obder of Dorsibranchia'ta. — Eunice, 
Order of TuBicoLA.^^Sa6e&. 

CLASS OF ANNELIDA.* 

The lowest class of articulated animals comprehends an exten* 
sive series of creatures generally grouped together under the com- 
mon name of loorms, 

1. The class of anne'iidans is composed of red-blooded tPornUf 
and is easily distinguished from the rest of the Branch of articu- 
lated animals by the ahsenfie of articUUxied extremities. 

2. The body of these animals is considerably elongated, and 
generally slender {figs, 76 and 79) ; it is composed of a succes- 
sion of numerous rings, the first of which, although it diflers but 
little from the others, may be called the head;. it contains the 
mouth, which is sometimes armed \irith a formidable apparatus 
of jaws. The- skin has little consistence, and the rings formed 
by it are never horny nor stony. Many anne'iidans are entirely 
without legs, an example of which is seen in the leech (fig. 76) ; 
and when these organs do exist, they are never formed of solid 
pieces, articulated end to end, as in insects, crusta'ceans, and 
arach'nidans ; they are merely fleshy tubercles, armed with stiff 
setsB or movable bristles, an^ are arranged in pairs on each side 
of the body, and are commonly found on each ring. The figure 
(73) on the next page, represents a transverse section of an anne'li- 
dan, and conveys an idea of the character of the extremities of 
these animals ;— -rf, is the dorsal arch of the ring; — v^ the ventral 
arch ; — rv^ an extremity of the ventral arch ; — r^ an extremity 
of the dorsal arch;—*, setse or bristles, surrounding the append- 
age, called drrtis (e). The Eunice {fig. 79), a marine worm 
oflen found on oysters, is an example of an animal having extre- 
mities of this kind. 

3. The netvous system consists of a long senes of minute 



* From the Latin, annuluBf a little rin^. 



1. How are anne'iidans distingruished from other articulated animals ? 

3. How are anne^dans characterized ? 

3. What is the character of their nervous system ? 



AJNATOMT <XF jW!XSI4P4iW9. 



rd 



V TV 

Fig. 73. — SECTION OF AS ANMEUDAN. 

ganglia ; there is a pair of ganglia in each riiig, which circum- 
stance may account for the curious fact, that when, in some 
instances, a part of a worm is cut off, both parts still live. 

4. Most anne'Iidans have, at the anterior extremity of the body, 
black spots which appear to be eyes of a very simple structure : 
they never possess distinct organs of smell or of hearing ; but 
they often bear on the head, or on each side of the neck, fila- 
ments called antennae and tentacles, which seem to ^rve them 
as organs of touch. In general these animals move by crawling, 
and assist themselves in progression by the setse with which they 
are armed, but they are never swifl : many live buried in the 
earth, or are enclosed in solid tubes which they never leaVe. 
Most of them inhabit the sea. 

5. The digestive apparatus of anne'Iidans is not particularly 
femarkable, except for the sucker {tr^fig. 74) with which the mouth 
in many of them is furnished ; some have a long projectile trunk, 
and they are oflen provided with small horny jaws. They all 
appear to be carni'vorous. 

6. The blood of anne'Iidans differs from that of all other inver- 
tebrate animals by its red colour ; it circulates in a complete sys- 
tem of arteries and veins, and often, it appears to be set in nnotion 
by several fleshy ventricles which may be regarded as hearts 
(Jg. 74, c). 

7. Almost all these animals live in water; they breathe by the 
skin, or through branchiae {hr)^ which resemble little packets of 
fringe, attached along each side of the back. 

4. -la what org^ans of sense are annelidans deficient? 

5. What is the character of the digestive apparatus 7 

6. What is the pecaliarity of the blood in anne'Iidans 7 

7. How do anne'lidaat breathe ? 
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Fig, 74. — ^ANATOMY OF ANNXUOANS* 

8. According to the differences in their respiratory orgaps, this 
class is divided into three orders ; namely, 

1st, The abranchiate anne'lidans (from the Greek, a, without, 
and bragckos, branchia, or gills), in which there is no visible 
respiratory apparatus. 

2d. The dorsibranchicUe anne'lidans (from the Latin, dorsum^ 
back, and branchice, gitis), in which the branchiae are arranged 
along the middle or on each side of the back, in form of vascular 
tufts, fringes, &c. (fig, 74, br), 

3d. The ttibicda — iubicole anne'lidans (from the Latin, tuhus^ 
a tube, and co^, I inhabit) inhabit a iixea and permanent resi- 
dence, which encloses and defends them. The two preceding 
orders are erratic. The branchiee are in form of plumes or 
branches attached to the anterior part of the body {fi>g, 80). 

9. T\i&<ibranchia — this order comprehends two very distinct 
families : the terricola setigerous abran'chiate anneflidans, which 
have the body furnished with setae {bristles)^ serving them for 
locomotion, and the svcto'ria or suctorial abran'chiibte anne^lidans^ 
which are without setae, but have a prehensile sucker attached to 
each extremity of the body. 

10. To the family of terrico'la (from the Latin, terra^ earth, 
and colo^ I inhabit) belongs the lumbricus or earth-worm, so com- 
mon in our gardens. The body of these animals is cylindrical, 
elongated, and divided by plaits into a great many rings, and 
they are totally destitute o{ legs ; in place of them, we find on 

Explanation of Fig, 74. — Anatomy of anne'fidans — long^itudinal section 
of an Arenicola ; — t, the cephalic extremity ; — 6, the mouth ; — <r, the trunk 
or Backer ; — pk^ the pharynx ; — e, the stomach ; — i, the intestine ; — a, the 
anus ; — br, the branchiee; — c, one of the ventricles serving as a heart; — ©c, 
ventral vessel ; — oa, vessels which carry the blood* to the branchiffi ; — ve, 
vessels which bring the blood back from the branchiffi to th^ interior ; — vd, 
dorsal vessel into which many of these last vessels empty ; — vi, inferior in- 
testinal vessel, which also receives vessels coming from the branchiffi ; it 
opens in the dorsal vessel near the heart. 

8. How is the class of anne'lidans divided 7 

9. How are anne'lidans of the order abran'chia characterized 7 
10. Whftt are the characters of the earth-worm ? 

8 
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each side a number of seted which serve them 
for locomotion. They have neither eyes, tenta- 
cles, nor jaws. If we cut one of these into twa 
pieces, each piece continues to live, and becomes 
a perfect animal; the part of the body which is 
deficient is reproduced. 

11. The lumbrid (earth-worms) are propa- 
gated by eggs, which, when laid, are two or 
three lines in length. In the annexed figure (75), 
one of them, enclosing a mature embryo, is de- 
lineated ; the top is closed by a peculiar valve- 
-^ " " like structure, adapted to facilitate the escape of 

100 OF THE ^^® worm. The egg commonly has a double yolk, 
■ARTH-woRM. and a couple of young ones are produced generally 
from each egg. 

**WhoeTer has attentively watched the operationif of an earth-worm, whem 
I^Uflied in burying itself in the earth, must have been struck with the seem-. 
Sng disproportion between the laborious employment in which it is per- 
petually engaged, and the means provided for enabling it to overcome di& 
ficulties apparently insurmountable by any animal unless provided with 
Hmbs of eictraordinary construction, and possessed of enormous nvuscolar 
fower. In the mole and burrowing cricket we at once recognise in the im-. 
n^ense development of the anterior legs a provision for digging, admirably 
adapted to their subterranean 'habits.'* Every ring of the lumbricus, ** whea 
examined attentively, is found to support a series of sharp, retractile spines 
0r prickles ; these, indeed, are so minute in the earth-worm, that on passing 
Ibe hand along the body from the head backwards, their presence is scarcdy 
to be detected by the touch, but they are easily feh by rubbing the animaJI 
in the opposite direction ; a circumstance which arises from their hooked 
form, and from their points being all turned towards the tail." By the aicf 
of these the animal make» its way in the following manner: **The 
attenuated rings in the neighbourhood of the mouth are first insinuated 
between the particles of the earth, which,, from their conical shape, they 
penetrate like a sharp wedge ; in this position they are firmly retained by 
the numerous recurved spines appended to the diifercnt segments; the 
kinder parts of the body are then drawn forwards by a longitudinal con- 
traction of the whole animal ; a movement which not only prepares th» 
creature for advancing further into the soil, but by swelling out the anterior 
segments forcibly dilates the passage into which the head had been already 
thrust: the spines on the hinder rings then take it firm hold upon the sides 
of the hole thus formed, and, preventing any retrograde movement, the head 
is again forced forward through tlie yielding mould, so that, by a repetition 
of the process, the animal is able to advance with the greatest apparent ease 
through substances which would at first seem utterly impossible for so help- 
less a being to penetrate." — Thmnaa Rymer Jones^^Comparative Anatomy, 

12. The family of sticto'ria or suckers comprises the leech,, 
and all anne'lides that are unprovided with setae. The integu- 
ments are soft ; the body is generally oblong, slightly depressed, 

11. How are earth-worms propagated ? 
, 12. Sow is the family of Sucto'ria characterized 7 
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Fig. 76. 

LEECH. 



mud divided into a great many segments: it is 
entirely without legs or setee, but has at either 
extremity, a dilataitle, prehensile cavity, which 
,performs the functions of a cupping-glass.-^ 
The mouth, situated at the bottom of the anterior 
Dr oral sucker (fig. 76, a), has neither trunk 
nor tentacle, but is armed with hard parts which 
«erve the purposes of jaws^ It has a certain 
number of eyes, or rather ocellar points, situated 
on the dorsal face 'of the anterior extremity of 
the body. The anus is placed at the bottom of 
^he posterior sucker (6), 

13. AH these anne'lides feed at the expense of 
other animals* They attach themselves to fishes 
or batrachians ; sometimes they devour mollusks, 
anne'Iidans^ or the larvae of insects; certain 
species attach themselves to horses and cattle, 
and even to men, when they drink at springs; 
sometimes fixing themselves under the tongue, in 
the nostrils, or even in the gullet. 

The mocith of a leech is an exceedingly perfect appara- 
toB. ** Around the entrance of the CBSophagns are disposisd 
tiiree minute cartilaginous teeth, imbedded in a strong cir. 
cle of muscular fibres. Each tooth has somewhat of a semi- 
^rcuiar form, and, when accurately examined ^ith a 
microscope, is found to have its fVee margin surmounted 
with minute denticuktigns so ias to resemble a small 
semicircular saw (Jig, 77). On watching a leech atten- 
tively during the process of biting, the action of these 
teeth is at once^ident; for, as the skin to^hich the 
sucker is adherent is rendered quite tense, the sharp 
serrated edges of the teeth are pressed firmly against it, tooth of a 
and, a sawing movement being given to each cartilagi. 
nous piece by the strong contractions of the 
inuscular fibres around the neck, these in. 
struments soon pierce the cutis to a consider, 
able depth, and lay open the cutaneous Ves- 
•els, from which the creature sucks the fluid 
which its instinct prompts it to seek after 
with so much voracity. The position of the 
teeth around the opening of the mouth, as 
represented in the annexed figure (78), will 
at once explain the cause of the tri-radiate 
ferm of the incision whidi a leech-bite in. 
variably exhibits.** — T, Rgriier Jones. 




The use of leeches is so general in 
the practice of medicine, that they 
have become an important object in 
commerce. They are importted from 
Spain, Portugal, and other countries 




Fig. 78. 

HKAb OF A LEEck VAOmFIlEb. 



13, What are the habits of sacking Annelidans 7 
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DORSIBRANCHIATA^TUBICOLA. 



in Europe. They are preserved for a long time by packing them 
in moist earth or mud. On the approach of cold weather, they 
bury themselves in mud at the bottom of ponds, and pass the win- 
ter in a state of lethargy, and regain their activity in the spring. 

14. The Order of Dorsibranchiata or erratic Annelidans 
are the most complicated in their organization of all animals of 

this class. The head is almost always distinct from 
the body, and is provided with a certain number of 
antennsB ; we see there also one or two pairs of eyes, 
in form of black or variously coloured spots {fig, 79). 
The mouth is provided with a protractile trunk, the 
length of which is sometimes very considerable, and 
at its extremity we oflen find two or more pairs of 
horny jaws. Generally, on each side of the neck 
there is a certain number of tentacular cirri, append- 
ages analogous to antennae, and each ring has 
attached to it a*pair of legs, varying in structure in 
the different genera : they are oflen composed, each 
of two tubercles, one placed on the dorsal, and the 
other on^ the ventral arch of the ring, and studded on 
top with a packet of setse. Nothing can exceed the 
splendour of the colours which ornament some of 
these fasciculi of hairs ,• they yield, indeed, in no 
respect to the most gorgeous tints of tropical birds or 
the brilliant decorations of insects: green, yellow, 
Fi&, 79; ^^^ orange,— blue, purple, and scarlet, — all the hues 
vamim. of ^e rainbow play upon them with the changing 
light, and shine with the metallic effulgence only 

comparable to that which adorns the breast of the humming- 

bird. 

15. These anne'lidans walk and swjm very well, but neverthe- 
less, commonly live under stones, among shells, or buried in the 
sand ; a kind of mucus which exudes from them forms a tubular 
sheath which they inhabit. They all live in the sea. 

The Arenicola, the Aprro'dita, the Eu'nice, &c., are som^ 
of the genera. 

16. The Order op Tubicola comprises anne'Iides which have 
no distinct head, nor jaws, nor eyes, nor antennse, but the anterior 
extremity of the body is furnished with a great number of ap- 
pendages, some of which constitute bran'chisB, and others ibr the 
prehension of food, or for locomotion. Their legs are but slightly 
projecting, and only assist them in rising or descending in the 

14. What are the characters of dorsibranch aDnelidans ? 

15. What are the habits of dorsihranch axme'lidans ? 

16. How is the order of Tubicola characterized ? 
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tube they inhabit; most of them neither 
walk nor swim, and those that drag them- 
selves along, do it by the assistance of 
the long tentacles surrounding the mouth. 
The tube varies in texture, in di^rent 
species. Sometimes it is formed by agglu- 
tmating foreign substances, such as grains 
of sand, small shells, or fragments of vari- 
ous materials, by means of a secretion, 
which exudes from the surface of the body, 
and hardens into a tough membranous 
substance, as is the case of TBrd)eUa 
medusa^ which constructs its tube by 
cementing together minute shells, and other 
small bodies. There is no muscular <;on- 
nection between these animals and the 
tubes they inhabit, so that the creature can 
be readily withdrawn from its residence. 

17. In this order are placed the Ses- 
fuLjB, which live in calcareous tubes, vari- 
ously contorted ; the anterior extremity of 
the body is adorned by a crown of ap- 
pendages like plumes : these animals are 
found adhering to oysters and other mol- 
lusks. They are frequently found encrusting the surface of 
stones, or other bodies, which have been immersed for any length 
of time, at the bottom of the sea ; they are closed at one end, 
aad from the opposite extremity the head of the worm is occa- 
sionally protruded in search of nourishment. The Sabell^ also 
belong to this order. They inhabit a tube, which is most com- 
monly composed of granules of clay or mud, and is rarely cal- 
careous {fig. 80). The Dentalium, Terebella, Amphitrite, and 
Syphostoma, are other genera of the order of Tubicola. 

17. What are serpuln 7 What are sabelle ? 

8* 
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90 ZOOPHYTES. 

FOURTH BRiNCH OF THE ANIMAL KINGDOM. 
ZOOPHYTES OR RADIATA. 

liCSSQN IX. 

Zo'orH.YTm.-^OrgamziUion'^Divmcn, 

Class of Iitfuso'ria Rotato'bia. 

Class of Entozo'a. — Dwisian — Filia'ria^^ Asca'ridei'^ 

The'nia. 
ChjoB OF Infuso'ria PoltOas'trica. 
Class of EcHnxoDBn' mat a.— Sea-Hars. 
Class of Acale'pha.— iV£9iG?«<«t. 
Class of Polypi. — Cbral — O^al^re^s — Ifydra — t^Hmgei."-^ 

Geographical ZHstribuUon qf the Animal Kingdom. 

The animals placed in the fourth and last great division of ^^ 
animal kingdom possess an organization much less complicated 
and consequently much less pei%ct than that of the creatures we 
have studied in the preceding parts of our series. 

1. In the higher animals the bodj always consists of two 
similar halves ; all the external organs are arranged on each side 
of the middle line, in pairs ; Whenever there b an organ on cm^ 
side, a similar one is found on the opposite side, and the superior 
and inferior surfijtces of tiie hody dtfier from each other. Im 
Zo'ophytesy on the contrary, this symmetry is seldom found : in 
general, the different organs are placed around the axis or centra 
of the hody, so as to give it a radiated form. Sometimes thitf 
arrangement is carried so fkr that the animal resembles a star 
{^fig. 85) ; and in a great many of these creatures, the body resem* 
bles an expanded flower {figs. 87 and 88). Many of them live 
fixed at the bottom of the sea, and united to each other in such a 
manner as to wear the appearance of branching shrubs, and this 
external analogy to certain plants is so great, that for a long 
time these animals were confounded with marine plants, and even 
DOW that we know how much their structui^, as well as their 
functions, differ from those of vegetables, we cannot assign to 
them a more appropriate name than Zo'ophytes (from the Greek, 
zton^ animal, and phtiUm, plant) or plant^animals. 

2. In these animals the nervous system is entirely wanting, or 
IS found in an extremely rudimentary state: they have no special 

1. What are the general charactera of Radiate aAimab 7 

S. What if the chaneter of the nerroiiie ayttem in Zo'ophytee t 
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CTf^ns of the deufsed, except t)erh)Eip9 Hieii* tentdctesy Which' nut} 
verve them for the sense of touch. 

3. Most Zoophytes are also destitofe of blood-vessels, anti thi^ 
have no special organs of fespirlsltid&, this fdtfctkm being p^i<- 
fernied by the whole surface of the body. Some of them have 
ft mouth armed with teeth, a digestive canal and anus ; but ih 
others, the digestive cavity has a single opening, which serves aft 
the same time both for mouth and anus. 

4. This Brandi of the ammal kingdom is divided into ^± 
classes ; namely, Inftiso'ria rtOato'ridyEnioto'a, Infusc/ria po^ 
gas'trica^ Echinoder'mcUa, Acale'pha^ and Folypi, 

CLASS bF INFUSO'RIA ROTATCRIA. 

5. These creatures are so extremely small, that prior to tho 
discovery of the microscope, their existence was not even sus 
j^cted, and y6t their structure appeisirs to be as complicated as 
any other animal of the same branch. 
Although the instruments by means of 
which they were observed, caused them a 
to appear to be two or three hundred 
times larger than they really are, no ^" 
flistinct organ was discovered in them, c-*.— .HKWdtSil 
And for a long time they were regarded 
ks creatures composed of a kind of J- 
Animated jelly only, which lived by im- 
bibition. But the researches of some 
modern naturalists, especially Professor g.. 
fihrenbufg, of Berlin, have shown how 
tnuch we were mistaken in regard to 
these animalcules; and we are aston- 
ished, not by the simplicity of their ^^" 
Structure, but by their complicated mm\iM — b 
microscopic organization. wmJmJ ^ 

6. These animalcules are found in 
stagnant waters, and also in water in 
which animal substances have been Fig. 81,— hydatine. 
ioaked. Their body is partially trans- 

Exptanation of Fig. 81. — Anatomy of a Hydatine, a microscopic animal- 
^le, resembling a rotifer :-*-«, the vibratory cilia ;— -i, a fleshy mass whicH 
mrrounds the mouth and sets the laws in motion ; — c, the stomach ; — d^ 
sloaca ; — e, anus ;— ^, salivary glands ; — g, ov^es ; — A, vessels. 

3. How do Zoophyt«fi brdafhe 7 

4. How is the Branch of Zoophytes divided 7 

5. What are the characters of ther rotsCofy Infusd'Hab 1 

6. Where are these anii^iilOiile# fttiHd^ 
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parent, and frequently presents traces of annular divisions. 
The mouth occupies its anterior extremity, and on each side, or 
around it, are seen the vibratory cilise (fig. 81, a), the rotatory 
movements \^i which are very remarkable. The mouth is fur« 
Dished with powerful muscles and lateral jaws. The digestive 
canal extends from one end of the body to the other, and ordi- 
narily has an enlargement near the middle which constitutes the 
stomach (c) ; on each side of this tube are frequently seen bodies 
of a glandular appearance, and at its posterior extremity a sort 
of cloaca into which the oviducts empty. 

CLASS OF ENTOZCA. 

7. This division comprises intestinal worms and other inferior 
animals of similar organization. Intestinal worms bear a closer 
resemblance to annelidans than to ordinary radiate animals. The 
body is elongated and composed of more or less distinct rings ;^ 
there is often a digestive canal, sometimes vessels, but never a 
distinct circulation or special organs of respiration. 

8. Most of these singular creatures can live only in the bodies 
of other animals, and lodge themselves in the substance of the 
liver, in the eyes, in the cellular tissue, in the muscles, and even 
in the brain, as well as in the alimentary canal ; we know they 
are multiplied by means of eggs, and also that their young are 
in some instances born alive, but we do not understand by what 
means they are transmitted from one animal to another, nor how 
they penetrate into the substance of organs in which they are 
developed. There is scarcely an animal that does not nourish 
many kinds of them, and those found in one species are rarely 
found in many others. 

9. This class is divided into two orders: one in which the 
intestinal canal floats free in the cavity of the abdomen, and 
therefore denominated camUi*ria ; the other is named parenchy'' 
mata, because the animalcules of this order have neither abdo- 
men nor intestine distinct from the neighbouring parts, their 
digestive cavity consisting of ramified canals hollowed out in the 
substance of the body, and generally opening externally by 
suckers. 

10. To the first division belpng the Filia'rije; they have a 
slender, filiform body ; several species are known, which live in 
the substance of the organs of many animals. One of these is 
the Guinea-v>crm ; it lodges itself beneath the skin of man, and 

7. What description of animals belong to ih6 claas of Ebtom'a? 
& Where are these animals found 7 
9: How is the class of Entozo'a divided 7 
10. What m filia'ritt? What ar« aM»'rides7 
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ia very common in warm countries. Asca'sides, which are found 
in the intestines of man, also belong to this division. One species, 
the lum'bricus^ sometimes attains to fifteen inches in length. 
11. To the second division^ parenchy'matay belongs the tape* 





Fig. 82, 



Fig, 83. — TiEIIU-^TAnD-WORM. 



worm ( Ta'nia). The body is terminated anteriorly by a small 
head (jl^^. 83, a), having two or four pits, and, frequently, one or 
more proboscis-like appendages ; but the mouth is very indistinct, 
and the digestive apparatus is generally reduced to a double 
longitudinal vessel (fig, 82). The body is ordinarily flat, very 
long, and divided into a great many more or less distinct joints 
(fig. 83). Each segment or ring has one or two pores which 
communicate with the longitudinal vessels, and contains a dis- 

Explanation of Fig, 83. — ^A nng or aegmeni of a tasnia, magnified, show, 
in^ the ovaries ; — a, the two longitudinal vessels and the lateral pore ;-^, a 
segfment fi-om which almost the whole ovary has been removed. 

Explanation of Fig, 83. — Represents the ribbon-like body of the tape, 
worm and the latend ^ " 



side ; — a, the head. 



vessels ronning through its whole length on each 



11. How are tape-wdrms characterized 7 Where are they found 7 , 
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tSnct ovury {fig. 82, a). The body of this creatui^e ddttsisfis ttf «i 
great number of these segments, united together m a linelar series 
{Jig, 83} : the segments which immediately succeed to the bead 
(«) are very small, and so fragile that it is rarely this part of the 
animal is procured in a perfect state; they gradually however 
increase in size towards the middle of the body. Each segment 
of the tape- worm may be regarded as a distinct animal, for it 
possesses the means of reproducing itself; yet the alimentary 
tubes are common to them all, those of each joint freely com- 
municating with the nutritive canals of the adjoining segments. 
The first joint. of the Tfle'nia, which may be called its head, differs 
materially in structure from all the rest ; it is in fact converted 
into an apparatus by means of which the entire animal derives 
its nourishment. This part, when highly magnified, is found to 
be somewhat of a sq»are shape ; in the centre is seen the mouth, 
surrounded with a circle of minute spines, so disposed as to 
secure its retention in a position for imbibing the chyle in which 
it is immersed. Around this mouth are placed four sucker^. 
Tape- worms infest all classes of adimals, and commonly inhabit 
the small intestine. Their presence in the alimentary canal 
generally causes debility and wasting of the body^ and ofben 
very serious disturbance. ^ The species which attacks tean^ " the 
solitary worm,'' is very diftcuFt to get rid of. 

We also place in this division certain very singulitr animals, 
^hich reseijnble a little bladder filled with water ; they grow in 
different parts of the bodies of animals, and are called Hydatids. 
t'hey are the cause of considerable disturbance and serious dis- 
eases. 

12. iNFifSo'BiA Polyo-a^'trica. — ^These animalcule csB Only 
be perceived by means of the microscope ; they are abundantly 
developed in water containing the rebmins of organic bodies | 




6 3 1 

Fig. 84, — POLTAGASTRIO INFUSORIA. 



13, Wtel are ths tiiiiitteterti of tlks po^rfsstric lnA»o'tia? 
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until withiq q few j^tb, they weiQ cooibunded with the infuso'ria 
rotato'ria, the 9tructure of which ii^ very dif]ferent« Their body, 
sometiraeSi round, sometimes, long qind flat, i» oflen covered with 
little cilise, and contains ordinarily a considerable number of 
cavities, which seem to discharge the functions of so many 
stomachs. The above figure will give an idea of the most com- 
mon species of these creatures. The movements of the poly- 
gastrica, when seen under the microscope, are exceedingly viva- 
cious ; and although many of them inhabit a space not larger 
than the point of a needle, they swim about with great activity, 
avoiding each other as they pass in their rapid dance, and 
evidently directing their motions with woiiderful precision and 
accuracy. 

13. The Ecbinodeb'mata or Echi'noderms (from the Greek, 
echinus^ a hedge-hogy and dermay skin) are formed for crawling 
at the bottom of the sea, and are ordinarily provided with a mul- 
titude of retractile appendages, by means of which they attach 
themselves to bodies they touch ; in general the skin is covered 
with spine?, and their organization is more complicated than that 
of most Zoophytes. They often 
possess a kind of skeleton, vessels 
for circulation, special organs for 
respiration, and a separate intes- 
tinal canal furnished with twp 
openings. 

14. The sea stars — Asteria 
{fig" 85)--^belong to this division. 
Also, the sea hedge-hogs or sea 
^ggs» which have the appearance 
of balls covered with spines ; in 

some ports of the Mediterrane^ pig, 85.-h«a.star. 

Ihey are used for food. 

15. The Aoalb'fha or Acale/phans (fro^i the Greek, aoaleph^^ 
It nettle), commonly called seorneUles^ on apcoont of the inritattoii 
contact with them produces on the skin, ^re of a gelatinous 
consistence ; they always float on the sp^t, and are essentially 
organized for swimming. Their organiaation is very simple; 

Explanatum of Fig, 84. — Infu'soria polygas'trig^ u seen, under a micros 
■eope ir-h monad; — ^2, trachelias anas;^-d, encbelis or flask animalcule ;-«- 
4, jMuramecium ; — 5, kolpoda ;*-'6, traeb^ms &8ci(^riu as seen walking on 
microscopic plants. 

13. Wlit^ aw th» eharacteni of eefai'noderms ? 

14. What we>flea.Btani? 

15. How are- acale'pbaiM eharaeterized?^ What are the chara«ten cf 
medusce 7 
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Fig. 86.— MEDUSA. 



a their internal organs consist almost 
exclusively of a stomach, hollowed 
in the substance of the body, from 
which arise different branched canals. 
The Medusa belong to this class. 
The body is broad, and more or less 
convex, resembling a disk or the cap 
of a mushroom (Jig, 86, a). The 
margin and centre of the cap are 
furnished with tentacles (6), which 
probably serve them to seize small 
mollusks or zoophytes, and convey 
them to the mouth. They swim by 
slowly contracting the margin of the 
cap, and thus expelling the water 
contained in its concavity ; they are 
seldom seen on the surface except 
in calm weather. Many of these 
animals contribute to the phos- 
phorescence of the sea, diffusing a whitish light. 

16. Class op Polypi. — Under the name of 
polypi is included a great number of animals, 
possessing a cylindrical or oval body, with an 
opening at one of 
its extremities, sur- 
rounded by long 
tentacles (fig. 87). 
The structure of 
polypi is very sim- 
ple, and their facul- 
ties very limited. 
Most of them live 
fixed to other bodies, by the posterior 
extremity, .and all their movement 
consists in extending and contracting 
their tentacles, and drawing the an- 
terior portion of the body into itself. 
They are multiplied in two ways: 
sometimes they produce eggs, which 
detach themselves, and are expelled, 
and their development is lefl to chance ; 
Ht other times, buds spring from the 
surface of the body, which never 
separate, but become so many new Fig. ^Q.-^roairuLuak, 




Fig. 87.— AOTiiiii. 




16. What are polypi ? What are their chara6ten ? 
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pblypf, {fiinfilar to the parent ; hence result masses of various 
form, in which an entire series of generations are aggregated, 
and seem to possess a life in c6nrmion, just as if it were really a 
compound creature, provided with a single body, possessing a 
thousand nioufths, and as many stomachs {fig> 88). In general 
the digestive cavities of all these aggregated animals, living thus 
in society, do not open directly into each other, but commonly 
there are vascular communications between the individuals united 
In a single mass, and the alimentary matter digested by one may 
in this way be of advantage to all its neighbours. 

17. Frequently the bodies of these little animalcules is com- 
posed entirely of a semi-transparent tissue of extreme delicacy ; 
but in most of them the inferior portion of the tegumentary sheath 
tiecomes much indurated, and even ossified so as to acquire the 
hardness and appearance of stone. This solid envelop assumes 
various forms, and sometimes constitutes tubes, and sometimes 
tnerely cells ; for a long time it was considered merely as the 
dwellings of the polyps which formed it, and is designated under 
the name pf atrci. Sometimes every polyp has a distinct coral, 
but ordinarily it is the portion common to an aggregated mass of 
polyps that possesses the characteristics of these bodies, the 
volume of which may become enormous, although each of the 
parts forming it is extremely small. 

18. It is in this way that polyps of only a few inches in length 
raise reefs and islands in seas bordering the tropics ; when placed 
under circumstances favourable to their development, certain 
animals of this class multiply to such a degree as to cover chains 
of rocks or immense submarine banks, and form, with their stony 
corals heaped one upon another, masses whose ^ctent is con- 
stantly increasing by the birth of new animalcules added to those 
already existing. The solid slough or remnant of each colony 
of polyps remains afler the frail architects have perished, and 
serves as a base for the development of other polyps, until theser 
living reefs reach the surface of the water, where these animals 
cease to exist, and the soil formed by their remains ceases to 
rise ; but th^ surface of these masses of corals, exposed to the 
action of the atmosphere, becomes the site of a new series of 
phenomena ; seeds, which are deposited by the winds, or borne 
thither by the waves, germinate, and the surface of these coral 
masses is in this way gradually clothed in a rich vegetation \ and 
thus, what were but recently vast charnel-houses of almost micros* 
sc^pic zo'ophytes, are converted into habitable islands. In the 
Pacific Ocean there are innumerable reefs and islands which had 
fio other origin ; in general they seem to be based on the crater 

17. What ii coral? 
la How are coral reefk ftfrmed ? 
9 
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of some extinct volcano, for they are almost always of a circular 
form, with a lake in the centre commupicating with the oceaa 
by a single channel: some are more than ten leagues in dia- 
meter. 

19. Almost all polyps inhabit the tea: some, however, are 

found in fresh water. 
Most polyps secrete this 
stony matter, above 
mentioned, in the cells 
of which they are lodg- 
ed, or around which 
they are grouped. The 
stony matter, of a beau- 
tiful red colour, employ- 
ed as an ornament, call- 
ed coral^ is formed in 
this way ; it is the stem 
found in the midst of 
an aggregation of cer- 
tain polyps, that serves 
to sustain and attach 
them to the earth {fig, 
69). These little ani- 
mals, only two or thred 
lines in length, have at 
their free extremity 
eight tentacles, in the 
middle of which is the 
mouth; by their oppo- 
site extremity they are 
fixed in little cavities hollowed out in a kind of membrane or 
living bark, which is cominon to all, and into which they can 
entirely withdraw themselves; this common part is more or less 
branched, and in its centre are found successive layers of very 
hard, stony matter, which is the coral. This coral is found 
plentifully in the Mediterranean, principally on the African coast, 
where it forms the object of an active fishery. 

20. Fresh-water polyps {fig, 90) or Hydra (from the Greek, 
'fttfor, water) may be considered as the most simple type of this 
group. The body is a gelatinous tube, in which no particular organ 
is perceived ; nevertheless they crawl and swim actively, by agi- 
tating their long tentacles, to seize small animals that come within 
their reach, which they devour with great avidity ; they seem to 
be sensible to the influence of light. Some of these polyps have 

19. What is red coral ? Where is it found? 

20. What are hydras ? Where are they focmd 7 
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been turned inside out, 
and yet the cavity thus 
formed, having the skin 
inside, performed the 
functions of the natural 
stomach ; but what is 
most singular and as- ^ 
tonishing is their great 
tenacity of life, which 
enables them to live 
even after they are cut 
into pieces, and each 
fragment afterwards be- 
comes an entire and per- 
fect hydra. 

Fig. 90.— HYDRJS. 

** When left firee, the hydra are found to select popitions most exposed to 
the influence of light, assembUng at the surface of the ponds which thej 
inhabit, or seeking that side of the glass in which they are confined, that is 
most strongly illuminated. That they are able to appreciate the presence 
of light is therefore indubitable ; yet with what organs do they perceive it? 
we are driven to the supposition, that, in this case^ the sense of touch sup- 
plies to a certain extent the want of other senses, and that the hydra are 
able to feel the light 

** When the hydra is Watching for its prey, it remains expanded (Jif^, 90, 
(), its tentacles widelV spread and perfectly motionless, waiting patiently 
tUl some of the countless beings which populate the stagnant waters it fire* 
.quents, are brought by accident in contact with them : no sooner does an 
animal touch one of the filaments, than its course is arrested, as if by 
magic; it appears instantly fixed to the almost invisible thread, and in spite 
of its utmost efforts is unable to escape ; the tentacle then slowly contracts, 
and others are brought in contact with the struggling prey, which, thus 
seized, is gradually dragged towards the orifice of the mouth, that opens to 
receive it, and slowly forced into the interior of the stomach.** — Jonea, 

21. Sponqks live in the sea, attached to rocks: they bear 
. some analogy to the common mass in which certain polyps are 
lodged, but we find none of these ani- 
mals on them. I'heir surface is per- 
forated by an immense number of 
holes which communicate with canals 
running through their substance in 
every direction, and through which 
currents of water are continually 
passing (J^g* 91). Sponges are found 
in a variety of forms; some are like Fig, 91.— -sponok. 

Explanation of Fig, 90. — a, represents small patches of vegetable maU 
. ter, floating on the water, beneath which hydne are ordinarily found ;^i^ 
. one of these polyps ; — c, another, having two young ones attached to it 

SI. What aie sponges 7 Where aie they found 7 
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horns, spheres, cups, fans, shrubs, &c. ; some are studded with 
fine stony needles; others are sustained internally by flexible 
fibres, arranged so as to form tubes and little cells. 

Common sponge, of which we make so much use, has a struc* 
iure of the latter description ; it constitutes large brownish masses, 
and is found in the Mediterranean. 



GEOGRAPHICAL DISTRIBUTION OF ANIAtAU. 

To form a general idea of the animal kingdom, it is not^noagh 
to know the principal phenomena by which life is manifest in 
animate creatures, and 1o have studied the structure of their 
<llodies, and the mechanism of their functions ; we must also look 
at the manner in which animals are distributed over the ^ce of 
the earth, and endeavour to appreciate the influence which the 
'different circumstances in which they are placed may ezercfise 
-ov^r them. 

When we look at the manner of distribution of animals on 
Uie globe, we are at first struck with the di&rence of the media 
.Ibey inhabit. Some, as every body knows, always live under 
water and quickly die when withdrawn from it ; others can only 
^ist in the air and almost immediately perish when submerged. 
"Some in fact are destined to inhabit the waters, and others to live 
upon the land ; and when we compare aquatic and terrestrial 
ifinimfils, in their physiological and anatomical relations, we find, 
<«t least in part, the causes of the diiferences in their mode of 
existence. 

In studying respiration, we pointed out the constant relation 
tetween the intensity of this function and vital energy. Animais 
eonsume in a given time a quantity of oxygen, increasing in pro- 
portion to the activity of their motions and rapidity of their 
nutrition : now, they can obtain this oxygen only from the fluids 
surrounding them ; in a gallon of air there are about 84 cubic 
inches of this vivifying principle, while in a gallon of water we 
ordinarily find only about five cubic inches. It is evident then 
4bat the degree of activity in the respiratory function, indispen- 
sable to the exercise of the faculties belonging to superior ani- 
mals, must be of more easy attainment in air than in water, and 
lon account of this difference alone,, the creatures highest in the 
jaaimal series cannot dwell in water. We comprehend, indeed, 
that an animal which, in order to 6xist, must appropriate a consider* 
able quantity of oxy|;en every insta^ doeis not jGn^ it in wf- 



OP ANIMALS. 101 



.ficient quantity when plunged into water, and therefore perishes 
.of asphyxia. Hut at first sight, it is not so easy to explain why 
an aquatic animal cannot continue to live when taken from the 
water and placed in the air, for then we^ supply it with a fluid 
richer in oxygen than that, the vivifying action of which was 
sufficient for all its wants. There are, however, various circum- 
stances which, to a certain degree, explain this phenomenon. 
Physics teach us that a body carefully weighed in air and in 
.water, is lighter in the last than in the first, and that, to sustain 
it in equilibrium, there is then only required a weight equal to its 
weight in air, less that of the bulk of water it displaces. Hence 
.it follows that animals whose tissues are too sofl to sustain them- 
selves in air, and are compressed to such an extent as to become 
unfit to perform their functions in the organism, can nevertheless 
live very well in water, where these same tissues, being not much 
mojre dense than the surrounding fluid, are required to possess 
only a feeble power of resistance to preserve their forms and to 
prevent the several parts of the body from falling together on 
each other. This consideration alone id sufficient to show us 
why gelatinous animals, such as infusorise or medusss, are neces- 
sarily inhabitants of the water; for, when we observe one of 
these delicate creatures while still in this fluid, we perceive that 
all the parts, even the most slender tissues, are sustained jn their 
proper position and float easily in the surrounding medium ; but 
the moment they are withdrawn, their body is almost entirely 
effaced, ofiering to the eye only a confused and shapeless mass. 
The influence of the density of the surrounding medium upon the 
mechanical play of these instruments of life is also felt in ani- 
mals of a more perfect structure, in which, however, respiration 
is still carried on by means of ramified membranous appendages, 
resembling diminutive shrub-branches or plumes. For example, 
in anne'lidans or even in fishes, the branchiae or gills are com* 
posed of flexible filaments, which easily sustain themselves in 
water, and therefore permit the respirable fluid to reach and 
renew itself at all points of their surface ; but, in air, these same 
membranous filaments are in a measure effaced by their own 
weight, falling one on another, and, in this way, exclude the 
oxygen from- the greater part of the respiratory apparatus. It 
results that this function is then embarrassed, aiid the animal may 
die of asphyxia in the air, although it found in water all it re 
quired for free respiration. To convince ourselves of the impor 
tance of these variations in the physical state of organs placed 
in air or in water, it is only necessary to be reminded of what is 
seen in dissecting-rooms : an anatomist desirous of studying the 
structure of a very delicate part, would succeed very indifferently 
if he made his dissection in air ; but by placing the subject of 
9* 
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investigatioQ ia water, he much more easily succeeds id distm- 
.guishlng all the parts; because these parts^ sustaiDed in a mea« 
sure by this liquid, then preserve their natural relations just as if 
they were of a consistent and sti^r tissue. Another circum- 
stance which influences the possibility of living in air or in water 
IS the evaporation which always takes place ^m the surface of 
organized bodies placed in the air, but which cannot take place 
in water. A certain degree of dessication causes all oi^anic 
tissues to lose their distinguishing physical properties, and we find 
that losses by evaporation always produce' death in animals when 
they exceed certain limits. It follows that creatures whose 
organization is not calculated to preserve them against the injuri- 
ous effects of evaporation, can only live in water and quickly 
perish in air. Now the animal economy is equal to this exigence 
only when it possesses a very complicated structure. In iact, if 
an active respiration be requisite, the respiratory surface must be 
deeply lodged in some internal cavity where the air can be renew- 
ed only in proportion as it is required for the support of life. To 
secure this renovation, the respiratory apparatus roust be furnish- 
ed with proper motive organs ; to prevent the dessication or drying 
of any portion of the surface of the body, the diffusion of the Ikjuids 
to the different parts of the body must he easily carried on, and 
there must be an active circulation, or the surface must be in- 
vested by a tunic or covering tlmt is scarcely permeable. This 
IS so true, that even in fishes, in which the circulation is very 
complete, although slowly carried on, and the capillary net- work 
not very dense, death speedily takes place in consequence of 
dessication of a part of the body, of the po^erior portion, for 
example, even when this portion alone is exposed to the air, while 
the rest of the animal remains under water. ^ 

We may add, too, that in water, feeding may be efl^ted with 
less ^perfect instrumenta of prehension thdn in air, where the 
transportation of the food required by the animal is more difficult. 
In all its most essential relations, life is, in a manner, more easily 
inaintained in the midst of the waters than on the surface of thie 
earth ; in the atmosphere it demands more perfect and more com- 
plicated physiological instruments: the water is the natural ele- 
ment of animals lowest in the zoological series ; and if the pro- 
ductions of the creation have succeeded each other in the same 
order as the transitory states through which every animal passes, 
during the period of its development, we may conclude that ani- 
mate creatures first appeared in the midst of the waters, a con- 
clusion in accordance with the observations of geologists and the 
text of the Scriptures. 

In this mannei^ the physiologist can account for the division of 
ftnimG^ls between the two geological elements of the ^globe, water 
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Biid ^arth; out these Aindamental difieroices are not the only 
ones observed in the geographical distribution of animate crea- 
tures. If a naturalist familiar with the fauna* of his own coun- 
try, visit distant regions, he sees, as he advances, that the land 
becomes inhabited by animals new to his eyes^ then these species 
disappear, in their turn to give place to species equally unknown. 

If, after leaving France, he land in the South of Africa, he 
will Rnd there only a small number of animals similar to those 
he saw in Europe, and* he will remark especially the Elephant, 
with big ears ; the Hippopo'tamus ; the Rhinoceros, with two horns ; 
th€{ Giraffe ; innumerable herds of Antelopes ; the Zebra ; the Gape 
fiufialo, the widened base of whose horns cover the front ; the 
black-maned Lion ; the Chimpanzee, which of all animals most 
Tesembles man ; the Cynocephalus, or dog-faced Monkey ; Vul- 
tures of particular species; a multitude of birds of brilliant 
plumage, strangers to Europe ; insects, also dififerent from those 
of the north ; for example, the fatal Termite, which lives in nume- 
fous societies, and builds, in common, its habitation of earth, which 
18 very curious in its arrangement and of considerable height. 

If our zoologist leave the Cape of Good Hope^ and penetrate 
into the interior of the great island of Madagascar, he will there 
find a different fauna. He will see none of the large quadrupeds 
he met in Africa ; in place of the family of monkeys, he will 
find other mammals equally well formed for climbing trees, but 
more resembling the cania'ria, designated by naturalists under 
the name of nuikis ; he will meet the ai-ai or sloth, a most 
singular animal, which appears to be a sort of object of veneration 
among the inhabitants, and partakes of the nature of both monkey 
and squirrel ; Tenrecs (a kind of hedge-hog), small insectivorous 
tnaromals, which have spiny backs like hedge-hogs, but do not 
roll themselves in. a half'; the Came' icon, with forked nose, and 
many curious reptiles not found elsewhere, as well as insects not 
less characteristic of that region. 

Still, pursuing his route and arriving in India, our traveller sees 
an elephant different from that of Africa ; oxen, bears, rhinoceros, 
antelopes, stags, difierent from those of Africa and Europe; the 
ourang-outang, and a multitude of other monkeys peculiar to 
those countries ; the royal tiger, the argus, the peacock, pheasants, 
and an almost innumerable host of birds, reptiles, and insects, 
unknown elsewhere. 

If he now visit New Holland, all will be there again new to 
him, and the aspect of this fauna will appear to him still more 
gtrange than the various zoological populations he has passed in 

* Fau'tWj from the Latin, faunus, the name of a rural deity among the 
Komans. The animaltf of all kiiids peculiar to a country constitute its 
Tauna, 
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review. He will no longer i^eet with species analogous to our 
oxen, horses, bears, and large carna'ria ; lar^-sized quadrupeds 
are almost entirely wanting ; he will find kangaroos, flying- 
phalangers, and the brnithoryn'chus. 

Finally, if our traveller, to get back to his own country, tra- 
verses the vast continent of America, he will discover a fauna 
analogous to that of the old world, but composed almost entirely 
of difi^rent species ; he will there see monkeys with a prehensile 
tail, large carna'ria similar to our lions and tigers, bisons, lamas, 
armadillos ; birds, reptiles, and insects, equally remarkable, and 
equally new to him. 

Difl^rences not less great in the species of animals peculiar to 
difierent regions of the globe, are observed, when, instead of con- 
fining our observations to the inhabitants of the land, we examine 
the myriads of animated creatures that dwell in the midst of the 
waters. Passing from the coasts of Europe to the Indian Ocean, 
and from the latter into thef American seas, we meet with fishes, 
mollusks, crusta'ceans, and zoophytes, peculiar to each of these 
regions. This limitation or colonization of species, whether 
aquatic or terrestrial, is so marked, that a slightly experienced 
naturalist cannot mistake, even at first sight, the original localities 
of zoological collections that may have been gathered in one or 
the other of the great geographical divisions of the globe, and 
submitted to his examination. . The fauna of each of these divi- 
sions is peculiar to it, and may be easily characterized by the 
presence of certain more or less remarkable species* 

Naturalists have formed many theories to account for this mode 
of distribution of animals over the surface of the globe ; but, in 
the present state of science, it is impossible to give a satisfactory 
explanation, without admitting that, in the beginning, the difierent 
species had their origin in the difierent regions where they are 
found, and that by degrees they aflerwards spread afar and occu- 
pied a more or less considerable portion of the surface of the 
earth. In short, the presence of a particular animal within nar- 
row limits on the earth, necessarily supposes, wlien this animal 
is found nowhere else, that it had its origin on this spot, or that 
it imigrated there from a more or less remote region, and that 
subsequently it was entirely destroyed where its race commenced, 
that is, exactly at the place where, according to every probability, 
all circumstances most favourable to its existence were found in 
combination. There is nothing strongly in favour of this last 
hypothesis, and it is repugnant to common sense to believe that, 
in the beginning, the same country saw the birth of the horse, 
the girafie, bison, and kangaroo, for instance, but that these ani- 
mals lefl it afierwards, without leaving any trace of their pas- 
sage, to colonize, one on the steppes of central Asia, another in 
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the interior of Africa, a third ia the New World, and another again 
in the great islands of Australia. It is much more natural to sup. 
pose that every species was placed, from the beginning, by the 
Author of all things, in the region where it was destined perma- 
nently to live, and that by extending from a certain number of 
these distinct centres of creation, difierent animals have spread 
throughout those portions of the globe now forming the domain 
o{ each kind. ' In the present condition of the earth, it is impos* 
sible to recognise all those zoological centres : for we can con- 
ceive the possibility of exchanges so multiplied between two 
regions, the fauna) of which were primitively distinct, that they 
present species common to both, and nothing now points out to 
the eyes of the naturalist their original separation; but when a 
country is inhabited by a considerable number of species which 
are not seen elsewhere, even where local circumstances are most 
similar, we are warranted in the supposition that this region was 
the theatre of a peculiar zoological creation, and we must regard 
k as a distinct region. 

What the naturalist should ask, is, not how different portions 
of the earth have come now to be inhabited by different species, 
iwit how animals could be so far extended over the surface of the 
(i^be, and how nature placed variable limits to this dissemination 
according to species. The latter question especially presents 
itself to the mind when we consider the unequal extent nowDccu* 
|H6d by this or that group of animated creatures : for example, 
the ourang-outang is confined to the island of Borneo and the 
neighbouring lands ; the musk-ox is colonized in the most northern 
part of America, and the lama in the elevated regions of Peru 
and Chile, while the wild-duck is seen everywhere, from Lapland 
-to the cape of Grood Hope, and from the United States to China 
and Japan. 

The circumstances which iaroor the dissemination of species 
are of two kinds : the one pertains to the animal ttsekf, and the other 
m foreign to it. Among the first is the development of the loco 
motive power, all things being equal in other respects ; the species 
which live attached to the earth, or which possess only imperfect 
instruments of locomotion, occupy a very limited extent of the 
earth's surface, compared to those species whose moving powei^ 
are rapid and energetic: among terrestrial animals, birds present 
us with most examples of cosmopolite species, and, among aquatie 
animals, the oeta'ceans, and fishes. Reptiles, on the contrary, 
are restricted to narrow limits, and the same is true of most 
inollusks and crusta'ceans. The instinct possessed, by certain 
animals to change their climate periodically, also contributes to 
the dissemination of species ; and this instinct exists In a grejat 
vaoDokex of these craataiefl. 
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Among the circumstances foreign to the animal, and in a mea« 
sure accidental, we place first the influence of man ; and to illus- 
trate this point, a few examples will suffice. The horse is origin- 
ally from the steppes of Central Asia, and, at the time of the 
discovery of America, no animal of this species existed in the 
New World ; the Spaniards carried it with them there not. more 
than three centuries back, and now, not only do the inhabitants 
of this vast continent, from Hudson's Bay to Terra del Fuego, 
possess horses in abundance, but these animals have become 
wild, and are found in almost countless herds. The same is true 
of the domestic ox : carried from the Old to the New World, 
they have multiplied there to such an extent that in some parts 
of South America they are actively hunted for their hides only, 
for the manufacture of leather. The dog has been everywhere 
the companion of man, and we could instance a great many ani* 
mals that have become cosmopolite by following us; the rat, 
which appears to be originally from America, overran Europe in 
the middle ages, ajid is now met with even on the islands of 
Ocea'nica. 

In some cases, animals have been able to break through natural 
barriers, seemingly insurmountable, and spread themselves over 
a more or less considerable portion of the surface of the globe, 
by the assistance of circumstances whose importance at first 
sight seems very trifling, such as the movement of a fragment of 
ice or wood, oflen carried to considerable distances by currents : 
nothing is more common than to meet at sea, hundreds of miles 
from land, fucus floating on the surface of the water and serving 
as a resting-place for small crusta'ceans incapable of transport* 
ing themselves, by swimming, far from the shores where they 
were born. The great maritime current, the . gulf-stream, com- 
mencing in the gulf of Mexico, coasts North America to New- 
foundland, then directs its course to Iceland, Ireland, and returns 
towards the Azores, oflen bearing to the coasts of Europe, trunks 
of trees which were conveyed by the waters of the Mississippi, 
from the most interior parts of the New World, to the sea ; it 
frequently happens that these masses of wood are perforated by 
the larvse of insects, and they may afford attachment to the eggs 
of mollusks, and of fishes, &c. Finally, even birds contribute 
to the dispersion of living creatures over the surface of the globe, 
and that too in a most singular manner: frequently they. do not 
digest the eggs they swallow, but, evacuating them at places far 
from where they were picked up, carry to great distances the 
germs of races unknown till then in the countries where they 
were deposited. 

Notwithstanding all these means of transportation and other 
circumstances favouring the dissemioAtion of species, there are 
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▼ery few animalsf that are really cosmopolites,, the most of these 
creatures being colonized within limited regions. That such 
should be the case, we can comprehend, if we study the circum- 
stances which may oppose their progress. But this study is far 
from furnishing us a satisfactory explanation of all cases of 
limited circumscription of a species, and it is often impossible to 
divine why certain animals remain restricted to a locality, when 
nothing seems to oppose their propagation in neighbouring situa- 
tions. 

Whatever may be the reason, the obstacles to the geographical 
distribution of species are sometimes mechanical, and at others, 
physiological ; among the first are seas and chains of lofly moun- 
tains. To terrestrial animals seas of much extent are in general 
an impassable barrier, and we perceive, all things being equal, 
the mixture of two distinct faunae is always most intimate in pro- 
portion as the regions to which they belong are, geographically, 
most approximated, or in communication with each other, by 
intermediate lands. The Atlantic Ocean prevents species peculiar 
to tropical America, from extending to Africa, Europe, or Asia ; 
and the fauna of the New World is entirely distinct from that of 
the old continent, except in the highest latitudes, towards the 
north pole. But there the land of the two continents is approxi- 
mated, America being separated from Asia only by Behring's 
Straits, and is connected to Europe by Greenland and Iceland: 
on this account zoological exchanges can be more easily eflected, 
and we find there species common to both worlds ; for example, 
the white bear, the rehideer, the castor, the ermme, the bald 
eagle, &c. Chains of lofly mountains also constitute natural 
barriers, which arrest the dispersion of species, and prevent the 
admixture of faunse, proper to neighbouring zoological regions. 
For instance, the opposite declivities of the Cordillera of the 
Andes are inhabited by species which are for the most part dif- 
ferent ; the insects of the Brazilian side, for example, are almost 
all distinct from those found in Peru and New Granada. 

The dispersion of marine animals living near coasts is pre* 
vented in the «ame manner by the geographical configuration of 
the earth; but here it is sometimes a continuatbn of a long chain 
of land, and sometimes a vast extent of open sea, which opposes 
the dissemination of species. Thus most animals of the Medi- 
terranean are also found in the European portion of the Atlantic, 
but they do not extend to the seas of India, from which the Medi- 
terranean is separated by the isthmus of Suez, nor can they 
traverse the ocean to gain the shores of the New World. 

The physiological circumstances which tend to limit the dif- 
ferent faunae are niore numerous ; and without doubt, the first iu 
consideration is the unequal temperature of difierent regions of 
the ^rth. There are species which can bear an intense cold and- 
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tfopical heat equally well ; man and the dog, for example ; hut 
there are others which, in this respect, are less favoured by 
nature, and which do not flourish, or even cannot exist, except 
under the influence of a determined temperature. For instance, 
monkeys, which thrive in tropical regions, almost always die of 
phthisis, when exposed to the cold and humidity of our climate ; 
while the reindeer, formed to support the rigours of the long and 
severe winter of Lapland, suifers from the warmth of St. Peters- 
burgh, and generally succumbs to the influence of a temperate 
climate. Hence it is that, in a great number of cases, the dif- 
ference of climate is alone sufficient to arrest species in their 
march from high latitudes towards the equator, or from the equa- 
torial regions towards the poles. The influence of temperature, 
on the animal economy, also explains why certain species remain 
within a chain of mountains, without being able to .extend beyond 
it to analogous localities. We know, in fact, that temperature 
decreases in proportion to the elevation of the land, and conse- 
quently, animals that live at considerable heights cannot descend 
on to the low plains, to reach other liiountains, without traversing 
countries in which the temperature is much higher than that of 
their ordinary dwelling. The lama, for example, abounds on the 
pastures of Peru and Chile, situated at a height of from twelve to 
fifteen thousand feet above the level of the sea, extending south- 
wards to the extremity of Patagonia, but is not seen either in 
Brazil or Mexico, because it cannot reach those countries without 
descending to regions too warm for its constitution. 

The nature of the vegetation, and of the previously existing 
fauna, in a re^on of the globe, also exerts an influence on its 
invasion by exotic species. Thus, the dispersion of the silk- 
worm is limited by the disappearance of the mulberry, beyond a 
certain degree of latitude ; the cochineal cannot spread beyond 
the region in which the cactus grows ; and the large carna'ria, 
except those that live on fishes, cannot exist in the polar regions, 
where vegetable productions are too poor to nourish any consider- 
i^ble number of herbi'vorous quadrupeds.> 

It would be easy to iiiuUiply examples of these necessary rela- 
tions between the existence of an animal species,, in a particular 
place, and the existence of certain climatic^ phytological, or 
zoological conditions; but our limits do not permit these details, 
and the considerations we have already presented, appear to be 
sufficient to give an idea of the manner in which nature has 
efl^ted the dissemination of animal species, on difllerent parts of 
the earth's surface ; and, to attain the end we proposed to our- 
selves in commracing the subject, it only remains for us to glance 
at the results brou^t about by the diflferent circumstances we 
have just mentioned, that is, the present state of the geographioal 
(fistribution of animated creatures. 
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Wb^ w« <»»tnpai« with Odeh ochdr the differetfit fegi6iii of th# 
globe^ in respect to tlleir sroologicai poputatioD, we ard at firsif 
(Mfuok by the extretxi^ ide^trality remarked ia tlie nirmber of 
^leeiea. in one ciMiDtry we find a great diversity in the foriii 
aiid iflructufe ef the aainMiIs composing its iauna, while ta anotheir 
place^ thei^ is great uaiformity in this reapeot ; and it is easy to 
perceive a certain i^elation exiifting between the difibrent degreed 
of eooiogical ritihneis, and the more or less considerable eieva^ 
Cion of temperature. In fact) the number of species, both marine 
and terrestrial, augments, in general, as we descend from the polei 
towards the equator. The most remote lands of the polar regions 
ofi^r little to the observation of the traveller but some insects, 
and in the glacial seas the fishes and mollusks are but little va« 
lied ; in temperate climates the fauna becomes more numerous in 
species ; but it is in tropical regions that nature has displayed the 
greatest prodigality in this respect^ and the soologist cannot behold' 
without astonishment the endless diversity of animals that he thert 
finds assembled. 

it is also remarked that there is a singular coincidence betweeil 
tke elevation of temperature in different soologtcal regions, and 
the degree of organic perfection of the animals which inhabit 
Cbem. It is in the warmest climates that those animats live that 
most nearly resemble man, and also those in the great zoological 
divisions which possess the most complicated organization, and 
the most developed facultiesi while in the polar regions we meet 
with creatures occupying a low rank in the zoological series. 
Monkeys, for example, are confined to the warm parts of the two 
continents ; the same is true of parrots among birds, of croco* 
diles and tortoises among reptiles, and of land-crabs arnong crus* 
ta'ceans, all of them the most perfect animals of theii^ respective 
dassesk 

It is also in waim countries that we find animals the most 
remarkable for the beauty of their colours, their size, and the 
•tmngeness of their forms. 

Indeed there seems to e^icist a certain relation between the olt* 
mate and the tendency of nature to produce this or that animal 
ibrro. We observe a very great resemblance between most ani* 
mals inhabiting the extreme northern and southern regions ; the 
fhunes of the tem))erate regions of Europe, Asia, and North 
America, are very analogous in their general aspect, and in the 
tropical regions of the two worlds similar forms predominate. Ic 
i» not identical species that we meet in distinct and nearly 
isothermal ^ons, but species more or less approximating to 
dach other, which seem to be the representatives of one and the 
same type. For example, the monkeys of India and of Central 
Affiioa ai« repMpsnted in tropical Amerioa by other monkeys 
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easily diatinguisbable from the first ; the lion, tiger, and pan- 
ther, of the old continent, correspond to the cougar, jaguar, and 
ounce, of the New World. The moontains of Europe, Asia, and 
North America, nourish hears of distinct species, but differing 
very little from each other. Seals abound especially in the 
neighbourhood of the polar circles ; and if we seek the proofs of 
this tendency, not among the highest classes of the animal king- 
dom, but among the inferior creatures, they will be found not less 
evident : cray-Sshes, for example, appear to be confined to the 
temperate regions of the globe, and are found throughout Europe, 
in a species common to European streams; in the South of 
Russia, there is a different species ; in North America, there are 
two species, distinct from the preceding ; in Chile, there is a fourth 
species ; in the south of New Holland, a fiflh ; in Madagascar, 
a sixth ; and at the Cape of Good Hope, a seventh. 

A comparison of the faunae peculiar to the difierent zoological 
regions of the globe leads to other results for which it is more 
difficult to account ; when we examine successively the assem* 
blage of species inhabiting Asia, Africa, and America, we remark 
that the fauna of the New World is characterized by inferiority, 
a fact which did not escape the celebrated Bufibn. In a woH, 
there are no mammals existing now in the New World as large 
as those of the old ; it is true, we find, in America, a consider- 
able number of monkeys, but among them there is none equal to 
the ourang*outang, or chimpanzee; the roden'tia and edenta'ta 
abound most, which, of all ordinary mammals, are the least intel- 
ligent. Finally, in America, we find opossums, animals belong- 
ing to an inferior type of ordinary mammals, which have no 
representative, neither in Europe, nor Asia, nor Africa. If we 
pass from the New World to the still newer region of Australia, 
we shall there see a fauna whose inferiority is still more decided, 
for there the class of mammals is scarcely represented by the 
Marsu'pials and Monotre'mata. 

As to the limitation of the difierent zoological regions into 
which the globe is divided, and the composition of the fauna 
proper to each, we cannot treat without exceeding our limits ; but 
1V0 regret this less, because, in the present state of science, these 
questions are far from being settled. 

Here we terminate our zoological studies : for the object we 
proposed to ourselves was not a particular description of each 
animal, nor an enumeration of those characters which would 
enable us to recognise or group them methodically; we were 
merely desirous of giving some notion of the nature and proper- 
ties of these creatures, to ^sketch rapidly the prominent traits of 
their history, and furnish pur young readers the general know- 
ledge most useful to all, and indispensable to those who wish to 
study more profoundly this branch of the sciences of observation 
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Aboo'mxn. — From the Latin, ahdere^ 
to conce&l. The bellj; that part 
of the trunk which contains the 
stomach, liver, intestines, &c 

Abdo'minal. — Relating to the abdo- 
men. 

Abran'cbia {aJtran'-kea). — In the 
plural, abran'chiiB. Abran'chiaUs. 
From the Greek, a, without, and 
h-agchia, gUia, An order of anne- 
lidans, so called, because the spe- 
cies compoMUg it have no external 
organs of respiration, 

ABRAN'ciUATK.-^Relating to, or of the 
nature of abranchia. 

Acale'pba. — From the Greek, akaie- 
phe, a nettle. Class of radiate 
animals, so called, on account of 
the singular property possessed by 
most of the species, of irritating 
and inflaming the skin, when 
touched. 

Acalk'phjs. — ^Plural of acale'pha. 

AcAi^FHANS.— Animals of the class 
•Acale'pha. 

Aca'rides. — A tribe, of arachnidans. 

A'CARUS. — From the Greeks akari, a 
mite. A genus of arachnidans. 

A'cARi. — Plaral of Acurus. 

Acou'sTic. — ^From the Greek, aimed, 
I he^r. Relating to sound, or 
hearing. 

A'cRiD. — From the Latin, aeer^ sharp, 
sour. Burning, irritating. 

Acrt'diom. — From the Greek, akrU, 

. a locust Name of a genus of in- 
sects. 

Acti'nia. — From the Greek, dkiin^ a 
ray. A genua of polypi, with very 
numerous tentacles^ which extend, 
like rays, from the circumference 
of the mouth {Jig, 87). 

Acu'leatbs. — From the Latin, oeu- 
Uu9^ a prickle. A tribe of by. 
menopterous insects, in which the 
females and neuters are provided 
with a iting, generally concealed 



within the last segment of the 
abdomen. 

Ao'GREaATED.^From the Latin, ag* 
£7*0^0, I gather. Collected to- 
gether. 

Acsorega'tion. — ^A collection : a maw 
composed of many. 

Aoglom'eratkd. — From the Latin, 
ad^ to, and glomerOf I heap up. 
Gathered into a ball or heap. 

Alimen'tart. — Affording nourish- 
ment. 

(From the Greek, am- 
fihiB^ on both sides, 
and potts, foot. An 
order of crusta'ceans. 

Amphitri'tb. — A genus of anneli. 
dans. 

Amputa'tion. — From the Latin, am- 
putare, to cut off. The act of cut- 
ting off or removing a limb or 
projecting part 

Ana'tifa. — Plural, anatifw. From 
the Latin, anas, in the genitive 
case, onatis^ a duck, and fero, I 
bear. A genus of cirrhopoids. It 
was for a long time believed that 
certain ducks were derived from 
the metamorphosis of these ani- 
mals; and for this reason they 
were called ana'lifa. 

From tlie Latin, aneU 
lu8j a little ring. It 

Anel'lida. I is, also, written an- 

Anel'ijdes. / neii(2a,and annelide$. 
A class of articulate 
animals. 

ANEL'LiDiB. / Plural of anellida and 

Anne'lidjs. \ annelida 

Anne'udan. — An animal of the class 
anel'lida. 

Anima'ua. — Latin. Animals. 

Anima'utt. — From the French, ant- 
maliti. The peculiar vital pro- 
perty or character which belongs 
to and distinguishes animals. 

ANijfA'jucuzJB.^A diminutive animaL 
ail) 



112 



ENTOMQLOGY^GLOSSART. 



AxmiTLAR. — In form of a ring. 

Air'ifULus. — i In the plural, a|kniili. 
Latin. A ring. 

Amo'bium. — From the Greek and, 
above, upwards, and baind^ 1 
ascend. Generic name of certain 
beetles. 

Ahomou'ra. — From the Greek, ano. 
mo8^ irregular, and oura, taii A 
division of crusta'ceans. 

Ai>TXM'NA.-r-Latin. A yard-arm. A 
tubular, jointed, filiform organ, 
placed on the head of insects, and 
some other animals. A feeler. 

ANTEN'NiE. — Plural of antenna. 

^tipec'tus. — From the Latin, irnle, 
before, and pectutt^ the breast. The 
under surface of the first ring of 
the thorax in imiccts. 

Amtester'ndm. — From the Latin, 
anttf before, and itemum^ the 
brcfast-bone. The fore part of the 
middle line of the br^ast-pl^ite; the 
centre of the antepectus. 

fitLNTHOPHo'RA. — lu the plural, antho- 
phoreB. From the Greek, anthos^ 
a flower, and pherd^ I bear. I4ame 
of a genus of hymenopterous in- 
sects. Applied also to insects 
whose habits are analogous to 
bees. 

^'vus. — The outlet or inferior open- 
ing of the intestines. 

^or'ta. — The main artery of the 
body. 

^xw'tic. — Belonging to, or of the 
nature of the aorta. 

^>Hi9. — From the Greek, aphU^ a 
plant-lousc, a vine-fretter. 

^'PHiDXS.— Plural of aphis. Plant? 
lice. 

^HRo'piTA. — A gen^s of anneUr 
dan^. ^ 

A'Pis. — Latin. A bee. 

Xppara'tus. — Latin. Formed from 
ad, for, and parare, to prepare. A 
collection of organs or mstruments 
for any operation whatever. 

A'poDous. — From the Greek, a, with- 
out, and pou», foot. Without 
foet. 

^'tera, — From the Greek, a, with- 
out, and pieron, win^. A divisioz^ 
of insects, characterized by being 
Withoui winifg. 



Ap'txrous.-^ Without wings; wiag. 
less. 

Aqua'tic. — Belonging or relating to 
the water. * 

Arach'nida (arak'-ne-da), — From the 
Greek, arac/me^ a spider. A class 
of articulated animals. 

ARACH'NiDiB.— Plural of arachnida. 

Arach'nipanp. I Animals of the class 

Arach>iox8. i Arachnida. 

Arane'ida (Plural, arane'idae^. — 
From the Latin, aranea, a spider. 
A tribe of pulmonary araeh'ni- 
dans. 

Aren^co'la (Plural, arenic«^). — 
From the Latin, arena, sand, and 
eolo, I inhabit A genus of anne- 
^idans. 

Ar'teries. — B]ood-Tessels,which con- 
vey blood from the heart, to all 
parts of the body : blood is carried 
back to the heart, firom all parts 
of the body, by the veins. 

Arti'culata. — Latin. Articulated. 

Arti'oulate. f Having artieula* 

Arti'culated. \ tions ; jointed. 

Articula'tton. — A joint 

A8ca'ripes.-^A genus of worms. 

AsPHYx'iA. — From the Greek, a, with- 
out, and $phuxi8^ pulsation. State 
of suspended animation, or seem- 
ing death. 

Assimjla'tion. — A part of the func- 
tion of digestion, by whidi the 
food, previously prepared by the 
digestive organs, is eonvefted into 
organic matter, similar to that 
composing the various animal tis- 
sues. 

Asta'ccs. — Latin. A lobster. 

Atsu'chus ((c^-tuf•k^8), — A genus pf 
insects. 

AVropos. — Greek name of one of ^e 
Fates. A genus of insects. 

AuRA'TDS.^-Latin. Golden ; gilded. 

Autumna'lis. — Latin. Autumn^ 
Belonging to the autumn. 

Bala'ni. — rlural of balanus. 

Bala'nus. — Latin. A barnacle. 

Bifid. -^ Split into two points or 
' parts. 

Biua'rt. — Belonging or relatin|^ to 
bile. 

^mby'cbs.— Plural of bombyz; 

Ijo'MBTx. -r From the Gre^ lorn. 
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huxj a liUcworm. A genua of 

inseots. 
Bka'chtu'ea (br«ik-«.tf-ra). — From 

the Greek, 6raeAo«, short, and oura, 

tail A tribe of crosta'oeanB. 
Bran'chia (bran'-ike-a), — Latin. A 

gilL 
Brah'chub. — Plural of branchia. 

Gills. 
Bran'chial. — Belonging or relating 

to gilb. 
Buo'cAL. — From the Latin, hueea^ 

cheek. Belonging or relating to 

the cheeks. 
CiBMKNTA'RiA. — L^tiu. Belonging 

or relating to mortar. 
Calca'rboits. — Of the nature of lime. 
GAN'OKR.^Latin. A crab. 
Can'tharis.— Latin. A kind of fly. 
CANTHA'amn. — Plural of cantharis. 
Capil'iart. — Hair-like. 
CA'RArAd. — The shcdi of cnuta^ 



Ca'rabi.— Plural of Carabus. 
Ca'rabos.— A genus of inaeots. 
CARNA'RiA.-*Name of an order of 



Carni'tora. — Latin. CamiVorous. 
Name of a dass of inaeets. 

Carni VoRous. — ^From the Latin, emro, 
canrif, flesh, and voro^ I eat 
Flesh-eating. 

Car'tilagx.— bristle. 

CARTiLA'auious. — Of the nature of 
cartilage. 

Cai/dal. — From the Latin, 6ff«da, 
taiL Relating to a taiL 

Cacts'tic.— From the Gieek, kaid^ I 
bum. Applied to substances which 
have the power of burning or dis- 
orifuiizing animal tissue. 

Cayita'ria. — From the Latin, cavi- 
<a«, a hollow, a cavity. An order 
of Entozoa, in which the intestinal 
canal is contained in a distinct 
abdominal cavity. 

Ck'ntifrd. — From the Latin, centum^ 
a hundred, and pes, foot A hun- 
dred legs ; a genus of myriapods. 

CKPnA'uo. — From the Greek, kephale, 
head. Belonging or relating to 
the head. 

Ck'phalo.thorax. — From the Greek, 
ktphale, head, and thorax, chest 
Term applied to that part of the 
10* 



body of arachnidans, composed of 

the head and thorax. 
CKTA'cEAMS.--»An Order of mammala, 

which includes the whale. 
CxR'T(rs.^Latin. A stag. 
Chxla. — Plural,chel8B. Lutin. From 

the Greek, ehtU, pincers. A erab*a 

claw. 
Cheu'cxra. — PluralfChelicere. Fh>m 

the Greek, cheUi pincers, and Areroa, 

horn. A term applied to append- 

agea on the head of arachnidana. 

(From the Greek, chru- 
aoa, gold. The second 
stage of the meta- 
morphosis of insects. 
Chtls (l:i/c).-— a nutritious fluid, a 
result of the digestion of food, 
fitted for assimilation. 
Chtu'ferous. — From the Greek, 
ehuUm, chyle, and ftro, I bear. 
Chyle-bearmg. 
Cica'da. — Latin. A grasshopper. 
Cicin'dvla. — From the Latin, eteatif- 
dda, a glow-worm. Name of a 
genus of beeties. 
Ca'iA. — ^Plural, cilia. Latin. Eye- 



Cir'rhopoda. 

CiR'RirEDA. 



CfMRZ.-— Latin. A bug. 
Cir'ripkd. > A description of uticu- 
Cir'rhopod. \ lated animals. 

From the Latin, ctr- 
rus, a tendril, and 
p€%, foot A claaa 
of articulated ani- 
mala. 
Cir'ri. -* Latin, plural of ' cirrus. 

Tendrils. 
CLAyicoR'NX8.--*From the Latin, ela- 

tu§, a club, and comu, horn. 

Name of a family of inaecta. 
Cix/aca. — A sewer. 
CLT'ntnk — Latin. A buckler. Name 

of that part of the head of ^sects 

to which the labrum is attached. 
Coocinkl'la.— From the Latin, eoc- 

etnua, crimson. Name of a genua 

of inaecta. 
Cocxx/n. — The ailken caae which 

the larva of certain inaecta apin, 

to cover them during a period of. 

their metamorphoaia. 
Coo'cus.— Latin. Scarlet cloth. Ge^ 

neric name of the cochineal ia« 

sect 
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GQLKQr''mA. — From th9 Groek, 

koUoBf a flheath, and ptrron, wing. 

Name pf tn order of ioseota. 
CoLEOp'TULjE.^Plural of ColeopWa. 
CoLEor'TEaovs. — Belonging or lie* 

lating to Coleop'tera. • 
po'pjus. — From the Greek, kopro$y 

dang. A genus of insects. 
Co'sAu^From the Greek, kor96t I 

ornament, and aU^ the sea. The 

hard calca'reous support, formed 

bj "certainpoly pi. 
Cor'nxa. — From the tiatin, eornti, 

horn. I'he transparent part of the 

eye-baU. 
Cor'nkj&. — Flora] of cornea. 
Coria'oeo&s. — Leathery. 
Coese'lxt. — ^The second ^gmfntor 

ring of the body of insects. 
CosM(?pouTE.— From the Qreek, |ro0- 

fiuw, worldt 9^^^ Jp^i^ city* A 

citizen of the world. 
Cox'a. — Latin. Hip. 
Qn^KTua'cuhkM. — From the Latip, er«. 

puscuhf twilight Relating to 

twilight 
GnQfTA'csA.— From the Latin, ervfl^, 

a crust A class of artipuUted 

animals. 
QaiTaTA'cKJb-'Flural of CrtU^'cea. 
Crust a'oun.— Of th6 d«UM <^ Crus- 

ta'cea. 
Grusta'csoos. — Of the nature, or 

belongingto Crustaceans. 
Cv'tioa Jrhe scarf-skin. 
Cu'tis. — Latin. The skin : the true 

Cu'lex. — Latin. A ffnat 
Qfnim.'-'A genus of inseoti. 
pk'cAPoo.— Of the family of Oe«a. 

poda. 
Decapo'da.— From the Greek, tfsca, 

ten, and jwiit , foot A family of 

Crusta'ceans* 
t)xoum'TioK*^The act of twallow- 

ing. 
XkfMUKLY'TKA. ^ From thfi French, 

dtfmi^ half; and e'lytrum^ Half- 

wing cases. 
Bxnta'udii. — From the Latin, cteat, 

a tooth. A genus of cirrhopoda. 
Den'tatx. — Teethed. 
Pkmtioula'tion.^A tooth-likc pro- 

Jection. 
Dermcs'tbs. — From the Greeks 4fr- 



fM, ikin, attd ffitktA^ I eitt A 

genus of insects. 
PiA'rBAtfoot.^FrMii the Greek, dim^ 

through, and jiAoiiid, I appear. 

Transparent; that which may be 

seen throiu^h. 
Dif'tbra. — Aom the Greek, c{u,two, 

and plfTont wing. An order of in- 
sects. 
Dir'TBRJB.— Plural of Dip'tera. 
Dip'terous. — Relating to Dip'tcra. 
Diim'NAL. — From the Latin, dM 

day. Daily. 
Domes'tica! ^ Latin. IXmieirtic ; re- 
Dombs'tiqus. ( lating to home. 
DoR'sAL.~From the Latin, ibrstifii, 

the back. Relating to the back. 
1 Having dorsal 

Dor'sibraNch. . ^^"^ ^ 

Dor'sibran'chiate. " f^\ ^'^ 
ting to Dorsi. 

J bra'nehiata. 

Dor8ibran'chiata< — From the Latin, 
dorsttw, back, and hranckimy giUs. 
An order of anndidans. 

£lTTis'cvs.-^From the Greek, dvlftet, 
diving, expert in diving. Name 
of a genu9 of aquatic insects. 

Echi'nodbrx. — Belonging or relating 
to Eohinodermata. 

]Ek7HiNonBB'MATA^-.From the Greek, 
ecAifiuB, a hedge-hog, and d«rina, 
skin. A da^ of radiate ani^ 
male. 

Ela^borats. ) From the Latin, lah^" 

Elabora'tion. \ ro're, to work.— 
These words are employed to sig- 
nify the separation and appropria- 
tion of nutritive matter, by the 
action of Kving organs, upon sub- 
stances capaUe of assimilation. 
The ddboratUm of food in the 
atomach mroduoes ehymt, 

E'latbr.— From the Greek, dtUr^ a 
leapcr. A genus of insects. 

E'lttra.— Plural of Ejytrum. 

£'i.TTR(W.— From the Greek, etufron, 
a sheath. A wing-cover. The 
first pair of wings, when hard and 
horny, as in beeves. 

Entomo'loOt. — From the Greek, 
ffitoma, insects, and td^fos, dis- 
course. The science of insects. 

En'tomo'stracans. — From the Greek, 

. enfpBiat, incised, and Mlrdbii, a 
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*, jih^ A divisioii of the daw of 
Cra^tft'cei». 

Shtqzo'a* -r From the GEwk, tnta$^ 
in, and zdori^ an animal* Naine 
of a claw of ^wly organized cr(»a- 
tures, which live in the internal 
org^As of other animals. 

]SrHs'MEiiA. — From the Greek, epke- 
merot^ daily. A genus of insects. 
Day-flies, so called, because their 

. last stage of existence is generally 
limited to tweaty-four hours. 

]SpBs'MERiB. — ^Plural of Ephemera. 

£pidcr'mi8. — From the Greek, e/n, 
upon, sind derma, skin. The cuti- 
cle or scarf-skin. 

EuNi'cE. — Greek. A genus of anne- 
lidans. * 

Excrjc'tion. ) From the Latin, ex- 

Excre'toiit. \ c«/iierf, to separate 
from. ' The throwing off those 
matters which are supposed to be 
useless, or injurious to organic 
life, as the perspiration io animals. 
An excretion is a secretion thrown 
off. An excretory dud, is any dvLCt 
conveying off an excretion from 
an organ. 

Exo'tic. — From the Greek, exdtikoB, 
foreign. Any thing introduced 
into one country, fi'om some other 
country, is so termed. 

Extremities. — Legs, arms, wtnga, 
are so termed. 

Fa'c«t. — A little face, or surface. 

Farm a'ceous. — From the Latin, 
farina, flour. Of the nature of 
flour. 

Fad'na. — From the Latin, faunus, 
the name of a rural deity among 
the Homans. All animals of aU 
kinds peculiar to a country con- 
stitute ^he fnuna of that country. 

FAU'NiE.— Plural of Fauna. 

fE'MUR.— Latin. The thigh. 
ilia'ria.— From the Latin, ^lum, a 
thread. A family of thread-like 
entozoa. 

FiLu'RiiE.— Plural of Fili^'ria. 

Fi'uFORM.— Thread-like. 

Fissipen'na. — From the Latin, Jindo, 
I split, and penna, wing. A genus 
of insects, remarkable for the 
wings being as it were split into 
■eparaie parts. 



FissiriN'iiiB. — ^Plural of Fiwiperam. 
Fis'suREO. — Split, separated. 
F;4Bx'ooua. — From the Latin, ftedo^ 

I bend. Bending. 
Floc'coli. — Plural ofjlocuitu^ a lit- 
tle lock of wooL 
Fujviati'lis. — Fluviatile ; belonging 

or relating to a river. 
For'ceps. — ^Latin. Pincers. 
For'ficula. — From the Latin, /or^dp, 

a pair of scissors. A genus of 

insects. 
For'mica. — ^Latin. An ant 
Fo'cus. — ^Latin. Sea-weed. 
Fol'^ous. — Tawny. 
Func'tion. — From the Latin, /iii^^or, 

I act. The action of an organ or 

set of organs. 
Fu'siFORX. — From the Latin, /usus, 

a spindle, and forma^ shape. 3pin- 

dle-shaped. 
GALs'A.^Latin. A helmet In Or- 

thoptera, the extremity of the kbe 

of the palpus, is so called. 
Gan'glu. — Plural of ganglion. 
Gan'guon*— From the Greek, gMg* 

glion, a knot. A knot or enkjgeb. 

ment abng the course of a nerve. 
Gas'teropod. — From the Greek, gns- 

ter, belly, and jMua, foot A kind 

of mollusk. 
Gecar'cinia. — From the Greek, ge^ 

the earth, and A»rJbiiu», a crab. 

A genus of crusta'ceans. Land- 
crab. 
GELA'TiNou8.^0f the nature of jelly 

or gulatine : jelly-like. 
GEo'ooRiSiB. — From the Greek, ^e^ 

earth, and korie, bug. A diviston 

of insects, 
Geou>'qicau — Relating to Goology. 
Geo'looist. — ^One skilled in Geology. 
Geo'logy. — From the Greek,g«, earth, 

and Utgoa, discourse. The science 

of the earth. 
Ger'minate.— From the Latin, ger 

men, a bud. To grow* after the 

manner of a plant 
Gt.u'TiNous.— Sticky, adhesive, ghiey. 

Of the nature of glue. 
Gra'nular. — Grain*like ; composed 

of grains. 
Grillo-tal'pa. — Compounded ofgtU 

lu8, a cricket, and talpOt a mole 

Mf^Msricket 
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G«t'llu8, alio Grilltis. -^ Latin. A 

crioket 
Gt'rinvs. — From the Greeks ^ros, a 

circle. A geniu of coleopterous 

inaects. 
Haltk'ru. — From the Greek, *aft«re«, 

lompe of lead held in the hands to 

aid persons taking the exercise of 

leaping, like the balaneingfpoUs of 

rope-Mneera, Poisers. 
Hxhip'teiia. — ^From the Greek, *«mt- 

sus, hal^ and jpleron, wing. Name 

of an order of insects. 
Hxmip'tse& — Plural of HoBmip'tera. 
'HcRBi'yoiious. — From the Latiii, 

herhoj plant, and voro, I eat. 

Plant«ating. 
Hxteromk'ran. — From the Greek, 

*etero9, various, and tnero$, joint, 

leg. A section of coleop'terous 

insects. 
HxTERop^TiRA. — From the Greek, 

Vtonos, various, and pUron^ wing. 

A section of the order Hemip'tera. 
Hxterop'tkrjb. — ^Plural of Heterop'- 

tera. 
Hbza'gonal. — From the Greek, 'ex, 

six, and ^dnia, angle. Having six 

sides or angles. 
Hex' APOD.-^ From the' Greek, Vx, 

six, and poae^ foot Having six 

feet Applied to true insects. 
HiERooLT^raic. — From the Greek, 

t^rof, sacred, and glu^, I en- 

grave. Sculpture-writing. The 

name is more peculiarly applied to 

a species of writinpr, in use among 

the ancient Egyptians. 
Homop'tkra. — From the Greek, ^omoB^ 

same, and pienm, wing. An order 

of insects* 
Homop'tsra — Plural of Homop'- 

tera. 
HoMop'TERAN.^-Of the order Homop'- 

tera. 
Htda'tids. — ^From the Greek, *udatU, 

a bladder. Name of certain ento- 

zoa. 
Hy'dra. — A minute fresh water 

polyp. 
HT'DROcx>'Ri8iE. — From the Greek, 

'uddVf water, and korU^ a bug. A 

tribe of insects, including the 

water-bug. 
Htmenop'tera. — From the G^reek, 



'ttineii, a membrane, and /rtsren^ 
wing. 'An order of insects. 

Htmxnop'tkrjb. — Plural of Hyme- 
noptera. 

Ima'go. — Latin. Image. Name 
given to insects after they have 
completed their metamorphosis. 

Imbibi'tion. — From the Latin, in^ In, 
and bibo, I drink. The act of 
absorbing or soakinsr in. 

Intosc'ria. — From we Latin, in- 
fundoj 1 pour in. A dass of 
microscopic animalcules, which 
are for the most part developed in 
infusions of decayed animal and 
vegetable substances. 

iNSEo'TA.^-Latin. Insects. 

19'sBCT. — From the Latin, tit, into, 
and eeco^ I cut Applied to a class 
of animals, whose bodies are, as it 
were, cut into three parts ; name- 
ly, head, thorax, and abdomen. 

Insrcti'vorous. — From the Latin, 
ineecta, insects, and voro, 1 eat 
Insect-eating. 

Insxrt'ed. — ^From tfaeLatin,incere're, 
to engraft Attached? set in. 

Intb'gumknt. — Covering. 

Invx^rtsbra'TR. — From the Latin, tn, 
without, and vertebra^ a joint of 
the spine or back^bone. Without 
spine or back-bone. 

iR'RiTAim. — Latin. Irritating. 

Iso'poD. — ^Of the order Iso'poda. 

Iso'pooA. — From the Greek, tsos, 
equal, and poua, foot An order 
of cnista'ceans. 

Isothkr'mai^— From the Greek, isos, 
equal, and therme, heat Of the 
same heat or temperature. 

La'bium. — Latin. A lip. The lower 
lip of insects. 

La'brum. — Latin. A lip. The up- 
per lip of insects. 

Lamel'la. Latin. A thin plate or 
piece. 

Lamxl'lje.— Plural of lamella. 

Lambl'licornes. — From the Latin, 
hmeVIa, a plate, and eomu, a 
horn. A section of coleopterous 
insects. 

LA'MiNA.^Latin. A thin plate. 

La'mina — Plural of lamina. A 
tribe of beetles. 

Lam'pyra. — From the Greek, but- 
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fvrit, a flow.worin. A. gOMM^ jof 
inaeoto. 
^'vA.— Latin. AmaAk* Tb«finrt 
state of «n inMCt after leaying the 

X^egtula'bius. — Latin. Belonging or 

relating to a bed. 
I«spiix>f'ti&a. ^~ From the Greek, 

UpiSj a scale, and fUron, wing. 

An order of insects. 
Lep'tus. — From the Greek, Upios, 

slender. A genus of lurachni- 

dsns. 
Libbl'lula. — Latin. A dragon-flj. 

A genus of insects. 
Id'offLA. — A piirt of the )ower Up of 

insects. 
|jz'jiai»rs.— From ^e jL^iio*' 2JiiMif, 

mud. Agenusof crusta'oeaas. 
Locus'ta. — Latin. A cray-fisb. A 

genua of crusta'eeans. 
Locos'tjb. — ^Plural of Locusta. 
JiUCA'Ncs. — From the Greek, /uikes, a 

kind of insect A genns of beetles. 
{fUci'FOODs. 9 Latin. Formed from 
lUioi'ruGA. \ iiMp, ligh^ and fugo^ 

I flj from.. Light-aToiding. 
Lum'^iucvs. — ^A genus of ani^dans» 

and also a genus of eutoEo'a* 
Luv^BMCt.— Plural of Lum'bricua. 
JiT'cosA. — From the Greek, luka$, a 

wolf. A genus of arachnidana. 
Lt'cosjb. — Plural of Lycosa. 
lyUoKou'KA.-^From the Greek, ma- 

kro9, long* and ouru^ tail. A sec- 
tion of decapod crusta'ceans. 
Mjb'nas. ^- From the Greek, ffumt, 

wrath. Specific name of a crab. 
MAJf'MAL.-^Any animal that suckles 

JLts young. 
Man'dible. — From the Latin, nuin. 

dUmh^t » j^w. Applied to the 

lower jaw -of mammals, and to 

both jaws of birds. In insects it 

is applied to the upper or anterior 

pair of jaws. 
Manduca'tion. — From the l4atin, 

mandueoy I chew. The act of 

chewing li mastication. 
Mabi'nus. — Latin. Marine ; belong- 
ing to the sea. 
Mastica'tjon. — The act 9f chewing. 
Max'iu.a.— Latin* The cbeek-booe ; 

a mandible. [ 
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MAz'i^utAav, -^ Relating to 4he li^x. 
ille. 

Ma'oiA.-^PluraI of Medium. 

Me'dio-pbo'tus. — From the Latin, 
mediuff the middle, and peciu$t 
breast The oentre of the brenal 
of insects. See p, 15. 

Mk'dio-ster'kum. — The central por- 
tion of the sternum or iireast of 
insects. 

Ms'niQH.-rThe substance oi matter 
in which bodies exist, or through 
which they pass in moving from 
<me point to another. The air, ibr 
example, is a mediumy 'uf> wbie^ 
we exist i fishos live in another 
medium* 

MxDu'sA. — A ffani|s of marine ani« 
mals of the class Acale'pha^ 

Msno'aA. — ^Plural of Medusa. 

MsLo-iiON'TiiA. — Greek. From m«« 
lon^ an apple, and anthoef flower. 
Generic name of a kind of beella 

Mkm'branous. — Of the natjore dT 
membrane. 

Majf'THii.— Latin. The chin. 

Mb'sothorax. — From the Greek, 
ffieffOf, the middle, and thorax, th^ 
chest The middle' ring of the 
thorax of insects. 

MvrA|iOR>noei8. — From the Greek, 
meta, indicating change, and mar* 
jiis, form. Tnna&rmation. Tb| 
change which insects undergo. 

Mktahor'phob)E8. -!- Plural of Meta- 
morphosis. 

Me'tathoraji. — From the G^^eek, 
meta, between, and lAeroap; chest 
The third ring of the thorax of 
insects, so jsalkd, because it is be- 
tween the chest and abdomen. , 

Mx'oRoscoFK. — From the Greeks 
fnikroe^ small, and siopsd, I view. 
An optical instrument, by means 
of which we are enabled to ex- 
amine minute objects, such as 
cannot be seen by {he naked eye. 

MicRosoo'pic. — Belonging or relating 
to a microscope. 

Mi'oRAToav. — From the Latin, mU 
grare^ to move from one j^ce ti^ 
another. Applied tQ animals wiiich. 
habitually change their place of 
residence. 

MoL'LUflK.— Fvon yi* Latliii, mM§^ 
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■oft. A peculiar deacriptton of 
■oft aDiixiu. 

Mo'u. — Latin. Of the mulberry 
tree. 

Mo'rvs. — Latin. A mulberry tree. 

Mo'txyi. -^ From the Latin, moteo, 
I move. That which moves or 
sets in motion. 

Moult. — To change the feathers ; to 
cast the skin. 

MoVLyiNG. — The act of chang- 
in^ the feathers or casting the 
skm. 

Mus'cA. — Latin. Fly. 

Musci'djb. — From the Latin, mueea, 
a fly, and the Greek, et^, resem- 
blance. A section or division of 
the class of insects, which includes 
flies. 

Mt'oale. — From the Greek, mugaU^ 
a field-mouse. A large kind of 
spider. 

My'riapob. — Of the class M/ria- 
poda. 

Mv'RiAfODA.'-^From the Greek, irk- 
riast ten thousand, and p^^^ foot 
A clasi? of articulate ammals. 

Na'tatort. — From the Latin, nato^ 
I st^im. Swimming, floating. 

Kkrvu'res. — ^Tfae horny tubes in the 
wings of insects, which serve to 
stretch them. 

Neurop'tkra. — From the Greek, 
neuron^ a nerve, and fUran, wing. 
^ An order of insects. 

Nrr. — ^A louse's egg. 

NocTiLu'cus. — Latin. Belonging or 
relating to the moon. 

Koctur'nal.— From the Latin, nox, 
night Belonging or relating to 
night. 

Nutri'tion. — The animal ftinction, 
by which the various organs re- 
ceive nutritive substances (previ- 
oudy -prepared by the several or- 
gans of digestion), necessary to 
repair their losses and maintain 
their strengtii. 

Ntm'pha. — The second stage of 
metamorphosis of insects. 

O'ceixar. — ^RelatiiMT to ocelli. 

CKcRLLi.— Latin. Plural of ocellus, 
a littie eye. 

(EsQ^PHAGus.— The gullet 

(Eaf'mf^fhmi of CEstnii, 



(Es'TRns. — Latin. A gad-fly. 
Onis'cus. — Latin. A wood-louse. 
Or'Tic. — From the Greek, optommi^ 

I see. Relating to vision. 
O'ral. — From the Latin, oris, the. 

mouth. Belonging or relating to 

the mouth. 
Or'gan. — From the Greek, organon^ 

an instrument Part of an organ. 

ized being, destined to perfotm a 

particular function. 
Oroa'nic. — Relating to organs. 
Organiza'tion. — A mode of struc- 

ture. 
Or'ganism. — The arrangement of 

organs; tiie assemblage of their 

different functions. 
Orthop'tera. — From the Greek, 

wthos^ straight, and pteron, wing. 

An order of insects. 
ORTHOP'TBRis. — Plural of Orthop'. 

tera. 
Os'siFiEA. — From the Latin, 09, bone. 

Converted into bone. 
O'tion. — From the- Greek, dtUm, a 

small ear. A genus of cirrhopods. 
O'vA. — Plural of ovum. 
O'vART. — Receptacle of the ova. 
O'vuM. — Latin. An egg. 
O'yiDacT. — From the Latin, oottm, 

an egg, and duco^ T lead. The 

tube which conducts the ovum 

firom the ovary. 
Ovi'PAROUB. — From the Latin, oetcm, 

&i^ ^ggi and |Nirto, I produce. Ap. 

plied to animals whose young are 

born flrom egsfs. 
OviPos'iTOR.— ?rom the Latin, otmm^ 

"•n ^ggt <ii>d pono, I place. The 

instrument by which insects de- 
posit their eggs. 
Oz'voEN. — The vivifying gas, which 

constitutes about one-fifth of the 

atmosphere. 
Pagu'rus. — Latin. Hermit-crab. 
PALiE'MON. — Generic name of prawns. 
Pal'pi. — Latin. Plural of Palpus. 
Pal'pus. — Latin. A feeler. An or- 
gan attached in pairs to the labium 

and maxilla of insects. 
Papi'lio.— Latin. A butterfly. 
Parencht'mata. — From paren'chy. 

ma, which is formed from the 

Greek, paregehuein^ to strain 

through; the spongy and oellolar 
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tissue of organized bodies^ Re- 
lating to paren'chyma. 

Parasi'ta. — Latin. Parasite. 

pAKASi'TiB. — Plural of Parasita. 

PA'aASiTC — A hanger on, an: ad. 
herent 

Parasitic. — Of the nature of a 
parasite. 

pARi'BTi8.-^From the Latin, parifeg^ 

a wall. The sides or parts form- 

"ing an enclosure ; the limits of 

different organic cavities are so 

termed. 

Psc'tinatk. — ^From the Latin, peetetif 
a comb. Resembling the teeth of 
4 domb. 

Pbc'tus. — Latin. The breast 

Pkd'iclk. — A little foot : a support. 

pEDi'ooLus.-^^Latin. A louse. 

Peoipal'pi. — From the Latin, pe$, 
foot, and palpa, I ieeL 

Pk'dipalps. — Name of a tribe of 
arach'ttidans. 

Pk^imtncli. — A footstalk or tubepn 
which anjrthing is seated. 

Pel'ltp.^-A little balL 

Pbl'trt. — From the Latin, peUU, 
skin or liide. The name given to 
dried skins of animals from which 
fur9 are prepared. 

Pe'nktrans. — ^Latin. Penetrating. 

Prntalas'mu. — A genus of Cirrho. 
pods. 

Pkntamx'ran. — From the Greek, 
penUf five, and meroBf joint A 
section of ooleopteroui» insects. 

Psntato'ma. — A genus of hemip'. 
terans. 

Pbalan'oium. — Latin. A genus of 
arachnidans, including those in 
which all the legs are very long 
and slender. 

Pha'rtnx. — The swallow. 

Philr'nor. — Specific name of a but- 
terfly. 

Phosphorks'cenok. — From the Greek, 
nAdff, li^ht, and pherd^ I carry. 
The iBmission of light by substan- 
ces at common temperatures. 

Pbobphores'cknt. — ^Emitting light at 
common temperatures. 

Phtsio'logist. — One skilled in phy- 
siology. 

PBTU'sis.^From the Gteek, jp&tAtd, 
I fiide. Consumption* 



Phttolo'gical. — From the Greek, 

j^uton, plant, and log^ discourse. 

Belonging or relating to plants. 
Po'lyp. — From the Greek, pof«'t 

many, and |)Out, foot A radiate 

animaL 
Po'ltpi. — ^Latin. Plural of polypus. 
Po'ltpus. — ^Latin. A polyp. 
Poltgas'tric. — From the Greek, 

eihu, many, and gaiter, stomach, 
aving many stomachs. 

Poltoas'trica. — * Latin. Polygas- 
tric. 

Por'Tit'nus. — Latin. Formed firom, 
portv$, a port, bay, or haven. 
rTame of a group of crusta'ceans. 

Post.pbc'tus. — ^From the Latin, jKwt, 
behind, and pectus, the breast 
That part of the breast of insects 
which corresponds to the meta- 
thorax. 

Post-stbr'nuii. — The posterior part 
of the sternum. 

Prehxn'silk. — From the Latin, jire- 
hendere, to lay hold of. Havinfl[ 
the power to grasp or lay hold o? 
objects. 

pRKHm'sioN. — The act of taking 
hold o£ The prehension of food, 
consists of laying hold of and con- 
veying it to the mouth. 

pROBos'cis. — A prolongation of the 
nose or corresponding part 

Procesbionnz'a. — ^Latin. That goes 
in procession. 

Pro'jrctilc — From tbe Latin, pro- 
jieio, I throw forward. Capable 
of being thrown forward. 

Protho'raz. — The first ring of the 
thorax. 

Ptxro'phora. — From the Cbeek, 
ptertm, wing, and pherd^ I bear. 
A genus of nocturnal lepidopterous 
insects. 

Pu'i;ez.— Latin. A flea. 

Pulmona'ria. — ^Latin. Pulmonary. 

Pul'monart. — ^Relating or belonging 
to the lungv. 

Pd'pa. — Latin. A puppet, a baby. 
The second stage of metamorpho- 
sis of insects is so called. 

Po'pjB.— Plural of pupa. 

Pt^riiorm. — From tbe Latin, iiymm, 
a pear, and forma, shape. Pisar- 
shaped. 
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Qvadricoa'nis. — From the Latin,. 
mtuimrf four, uad cormi^ hosn. 
Specifio name of a craata'^cean. 

Radia'ta^— Latin. Radiate. 

iLk'jMATXw— From the Latin, rudiuB^ 
■poke of a wheel, a ray. Radiate 
animals are those of the lowest 
degree of organization in the ani- 
mal kingdom. 

Ra'mifixd. — ^From the Latin, ramut, 
a branch. Branched. 

Racu'RTED. — Bent backwards. 

RstfcuLATED. — Formed like a piece 
of net-work. 

Rvfrac'tile. — Susceptible of being 
drawn back. 

Ehiy ip'tera. — From the Greek, ripi§, 
a &n, and pteron, wing. An order 
of insects. 

Ri'ciNDs. — Latin. A tick. 

Ros'tkum. — Latin. A beak, a snout 

RoTATo'aiA.-^Latin. Rotatorj, 

Sabel'la. — A genus of cirrhopods. 

Sabel'ub.— Plural of Sabella. 

Sau'ta. — Fluid secreted in the 
mouth: spittle. 

Ba'uya&t. — Relating to saliva. 

8AACor''nBS. — A genus of arachni' 



fiiA]bciTXL'LA.«^^rom the Latin, sarcto, 
I patch. A genus of moths. 

8cARABs'u». — Ijatin. A beetle, a 
chaffer. 

ScMM.orKN'DaA. — ^Latin. Generic name 
of centipedes. 

SooR'rio.->^Latin. A scorpion. 

Sscee'tk. — From the Latin,«ec«m«re, 
to separate. To select and take 
from the organic fluids, materials 
peculiarly adapted to the purposes 
of the organ or agent that secretes. 

Secre'tion. — The act or process by 
which organic structure is ^tabled 
to separate from the fluids circu- 
lating in it, other dififevent fluids. 
The fliOids thus separated, are 
termed secretions. 

Bkcre'tort. — Belonging. or rdating 
to secretion. 

Skdsnta'ria. — Latin. Sedentary. 

Sedbnta'rijb. — ^Plural of sedenta>ia» 

Sko'iient. — A slice, a section. 

SBR'FVLAv-^From the Latin, ssyjpo, 1 
creep. A family of aime'lidans, 
which inhabit a calcareous tube, 



usuajly adherent to the sbeUs of 

mollusks. 
Ser'ratr. i From the Latin, ferro*^- 
Ser'ratbj>.v » saw. Having a 

rough edge Uke the teeth of a saw. 
Serrioor'nes. — From the Latin^rnr, 

a saw, and coifm, horn. A fiunily 

of coleopterous insects. 
Ses'siue. — From the Latin* sctstZis, 

dwarfisk Without a pedicle or 

support 
Se'ta — Latin. A bristle. 
Se'tjs. — Plural of seta. 
Sbta'ceous. -^ Of the nature of set0 

or bristles. 
Seti'gerous. — Having or bearing 

setQB. 
Si'nus. — An excavation or hollow. 
Spin'nerets.— ^iSjptnners. Organs with 

which insects spin their silk or web. 
Ster'nal. — -Belonging or relating to 

the. sternum. 
STBR'NUM.-^The breastbone. 
Stio'iiata. — ^A spiracle or breathing- 
hole, forming the external opening 

of the trachee or air-vessds, iff 

insects. 
Sti'lxt. — ^A little stile or point. 
Stt'uform. — ^Li shape of a stile. 
Sucto'ria. — Latin. SuctoriaL 
Suoto'rial. — From the Latin, ttigo, 

I suck^ Applied to those tribes of 

insects, crustaceans and anneli- 

dans, which aie provided witli 

suckers. 
Stpho'stoma. — From the Greek, iu 

phoHf a tube, and t^oiM, mouth.' 

A genus of anneJidans. 
Tjb'nia. — From the Greek, tainia^ 

a fillet A tape-worm. 
Tau'tra. — A genus of crusta'ceans. 
Taren'tola. — From Tarenium, a 

town in Italy. A genus of araeh'.i 

nidamk 
Tar'si.— Plural of tarsus. 
TAR'strs. — The fifth section or divi. 

sion of the leg of insects, or foot 
TMENA^RiA^-^From the Latin, t€g-er«, 

to conceal A name applied to the 

family of spiders. 
Tbo'umemt.^ — From the Latin, tsgo, I 

cover. A covering ; the skin, fiif 

example. 
Teoomen'tart. ^^ Belonging or i#* 

lating to the tegument. 
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Tbn'taclb.— From the Latin, f€fUa- 
eulufft^ a holder. Certain appen. 
daufes about the mouth of insects, 

TKNTA'cuLAEd — ^Belonging or relating 

to ten'tacles. 
Tkrebkan'tia* — ^From the Latin, fers- 

hro, I bore. A section of hjme- 

nopterous insects. 
Tkribbl'uu — A genus of anneli- 

dans. 
TBa'mTKs.—- From the Latin, tertnes, 

a branch of a tree. A tribe of 

neUropterous insects. 
Turico'la. — From the Latin, ierrtt^ 

earth, and coto, I inhabit A divi- 
sion of annelidans. 
Testa'ckous. — From the Latin, 

testa, a sheU. Of the nature of 

shells. 
TsTRAjn'RANS. — Fromi the Greek, 

tetter es^ four, and meros^ joint A 

division of coleopterous insects. 
> Thblpho'sa. — A genus of crusta'. 



Thora'cic. — Belonging or relating to 

the thorax. 
TBo'RAX.--The chest 
Thtsanou'ra. — From the Greek, 

thutanai, fringes, and oura, taiL 

An order of insects. 
Ti'bia.— A leg. 
TYBiA^Plural of tibia. 
TVmea. — ^Latin. A moth-worm, that 

eats clothing, books, &c. 
Ti'NRis.— Plural of tinea. 
Tis'suE. — From the Latin, texere^ to 

weave. The substances of which 

the organs are composed. 
Tra'chea (f ra'ike^).— Wind-pipe ; a 

tube conveying air. 
Tra'chra — Plural of trachea. 
Tra'cheal (tra'As-oZ). — Relating to 

trachea. 
Traohra'ria. — Latin. Tracheal ; 

having trachee. 
Tai'iiOBiTB. — From the Latin, ires, 

three, and Mnu^ lobe. A fossil 

crusta'cean. 
Trimk'rans. — From the Greek, treU, 

three, and meros, joint A division 

of coleopterous insects. 
TkiRA'DiATK.— From the Latin, tree^ 

11 

THE 



three, and radius, ray. Three- 
rayed. 
Trito'rss. — Latin. Grinders; tri 

turators. 
Tubico'la.— From the Latin, to&tis, 

a tube, and eo2o, I inhabit A 

flrenus of anne'lidans. 
Ti^BiooLX.--«Tube-inhabiting. 
Tu'bkrole. — A small tuber ; a little 

knot or nob. 
Tur'binated. — Shaped like a top or 

pear. 
Utri'cula. — ^Latin. A little bladder 

or sac. 
Utri'cui.£.— Plural of utricula. 
Vaoabun'ojb. — ^Latin. Vagabond. 
Vanks'sa. — From the Greek, phanee, 

one of the names of Venus. A 

genus of butterflies. 
Vas'cular. — Having numerous ves- 

sels. 
Ve'noos. — ^Relating to the veins. 
Vrn'tral. — Belonging or relating to 

the belly. 
Vrn'triclk. — ^A little belly ; a small 

cavity. 
Vkr'tcbratk. — Having vertebre, or 

a spine. 
Vesicato'ria. -* Latin. Vesicating, 

blistering. Specific name of the 

Spanish-fly. 
Ve'siclk. — A little bladder. 
Ves'pa. — Latin. A wasp. 
Ves'piart. — ^A wasp*s nest 
Vis'cERA. — ^Plural of viscus. 
Vis'cuB. — Any internal part, as the 

intestine, dtc. 
Vita'ta. — ^Latin. Avoided, shunned. 

Specific name of a fly, 
Vi'treous. — From the Latin, mtrea, 

glass. Resembling glass ; of the 

nature of glass. 
Volga'rib.— Latin. Common. 
XfPBOSURA. — From the Greek^phos, 
' a sword, and oura, tail. Name of 

a tribe of crusta'ceans. 
Zool'oqt. ■— From the Greek, xdon, 

an animal, and hgoe^ a discourse. 

The science of animals. 
Zooix)'GiCAi>'-ABelonging to zoology. 
Zo'oPHTTE. — From the Greek, zdon, 

an animal, and ^uimi, plant A 

plant animal. 

END, 



RECOMMEITD^ATORY NOTICES. 



bPINION OF WILI^IAM S. ZAlfTZINOEBP. Ml'. 
Mcnn. TcnmtmA akd Fmbu :— 

Thto flsttfering reception which the preTloni ▼olamei of Dr. Rmchenberrdr'b SeriM havemel 
vAth ftonr the public, hai already proved that hii efibrta to difliue a tavia Ibr the itudy of 
ffvtani' Hntorr, eipecMljr amour th» yoanger membMv of the oominiiiiityi and the imaoa 
■el o ou i d : for the porpoie have beea fiittjr appreeiatfld. Any ceninieiidatioD of the prenot nombet 
of the Seriaat ** Tkg EhmmUm tf Bvtamm,** wonld-tbeveforeaeein alootf niperfloooi^ 

It it oertainlj adoiirablF adapted fiiv '* bagiDoenk whether Donag or oid,!* oonteinDC a Ian** 
amount of information in a undl oompaai, and eaar of eomprehenrioo. 

WILMAM S. ZANTZIN6ER, M.D. 
PUlaMpUa, April as, 1844. 

OPINION OF SAMUEL GEOROfi MORTON, 

PnfUtor ^AnatemfgavA PkfMtogf, PeitMjftvania Mtdical Cotttgt, 

MsaaBf.. ToRiwB ahb Finaa :— 

I have earefulljr examined the £lemenU of Botanp, eenatitutilig part of Dfi RuaflhinlMrger^a 
BMiea of ** Fiiat Jtooka of- Natural Hiitoir/' and am highly pleased with the plan and ^tolaili 
of the work. It appean to combine whateTCB ia requiaiie in elementary/acienca, and ia weU 
ealcnlaled to mingle pleaaure and initrnction in the miad of the learner. 

^ SAMUEL GEORGE KTOHTON; M.D. 
mr7i.M4, 

OPINION OP TflOS. D. MtlTTER, M.D: 
PnfisBor ^tk$ hutUuteiand Praetlet ^9Hrgert,in theJ^erwnJIMical CoUegt, PUU. 
MiMRa. Tdknbr and Fuhbr :— 

Geotlemett* — I have jvat examined the *' EUmmU of BoUavy^ by Dr. Rnichenberger. and 
heartily recommend the Worh te the notice of all who desire infbrmatlon •» the subject oi 
which it treats. Like thn pravMNWBuaben of ihu Series, it iViUy sustains the high reputation el 
its autbar. RespectfuUy, youia* dee. 

___^ THOft. R- UtitTSR, M;0. 

OPINION OF JOSEPH CARSON, MJD: 
Fn/essor ofJSateHa Modka in Oo FMladOpJUn Cottego ^ FhartMef. 
To MasaBs. Tornbk abb Fishbb >- ^ 

I have examined the *' EUntemto of Botany t** belonging to Rusehenberger*s Series, and ragard 
h as the best book of the kind that has fallen under my observation. The descriptions ara 
aasdnte; vaA, as every thing requirad by the teamer b preasoied sucelnetiy and lucidly, a fbll 
knowledge of rudimentary Botany may Iw obtained from iu As a pocket volume, it wH) be of ' 
advantage to the adept, who baa occasion often to- rsftesh his memerr upon first principles^ 
Even the |eneiot reader may. derive information from the account of plants employed in the 
arts, or alTording articles of luxury. Modest as ia the form of Ibis little production, it is ea> 
dowed with high-merit, and cannot fiul to be useful to the pnblio,. by wbon»it will be apmeciated. 
Very sincerely, dtc 

J.CARSON. 
FhihiMpbiB, Afrilia; 1844. 

OPINION OF ROiBBRT BRIDGES^ MJ). 
' LoctuTor OB CStoaistry. 

Ifcsaaa. T(jrmbr abb Fisbbb :.- 

Oantlamen.— I have read and examined somewhat in delaif the *''jetonnifir of Bstrny.** br 
Dr. Bosch wbofver, and ean state with pleasure that h is calculated to snaiflhi the lepntaiigii 
of the Series of *' Fiiat BookSf^'of which it eonatitniev a pait 

Vary raapeetAilly, youia, dee. 

ROBERT BRIDGES. 

AltadslpUi,lfrtl20tt84^ - »VBJ»* «»u/«M. 



KECOMMEKBATORY NOTICES. 

OPINION OF THE RIGHT REV. CHAS. P. McILVAINE, D. I>. 

Biihop of the Protestant Ejneeopal Church, Dioeeee of Ohio ; Prendent iff 

Kenyon CoUege^ Sfc, 

Kenyon Coilei^e, Oambier, Ohio, Fflb. 1843. 
Mssaas. TomMBR & .Pitinui: 
Gentlemen^ — On react ling home, afler a long absence, I had the plea>«iiro 
of reciving the copy of the work prepared by Dr. Ruschenberger on Physi- 
ology and ^pitnal Mechanism, for the use of schools. If my opinion of its 
merits can be of any service to its circalation, I am free to say that not only 
are the sabjects of the work sach as ought to enter into the coarse of stady 
of the higher classes of our schools, but this work seems to me to be well 
Sidapted to the want of .schools in reference to its subjects. At any rate, I 
know not a better'for its professed parposes. 

Yours, very truly, and respectfully, 

CHAS. P. McILVAINE. 

OPINION OF THE HON. LEVI WOODBURY, 
United States Senator from New Hampshire, 

WasbingtoD, 88th Jan. 1842. 
' MnsRS. TiTRNER 6l Ftshvr. 

' Gentlemen^ — Yours of the 22d inst, has been received, with the First and 
Second Book on Natural History, which you have recently published. 

I have examined them with some care and appreciate the plan of commtH 
nicating the elements of this interesting branch of science in so cheap aiul 
ckar a form. 

With my best wishes for the success of your enterprise, 
J am, respectfullv, 

LEVI WOODBURY. 

OPINION OF THE HON. DANIEL STURGEON, 
Unitid States Senator from Pennsylvania, 

Senate CbaiDber. Washiogton City, Jan. 29th. 1842. 
Mbssrs. Turner &, Fisher. . 
Genitemen* — I have examined with some care the two small volumes yon 
were so kind as to send me. 

I think Dr. Ruschenberger has succeeded in condensin^r into as small a, 
spaoe as possible, much valuable information on the subject of which bo 
treats, and think the work admirably calculated to impart general knowledge 
on this interesting subject. . 

I will be pleased to see it adopted in our high schools and colleges as a 
text book. 

With sentiments of respect and esteem, yours, 

. DAN'L STURGEON. 

OPINION OF THE HON. SAMUEL L. SOUTHARD, 
United States Senator from New Jersey, 

Washington, Feb. I5tb. 1842. 
Messrs. Turner & Fisher. 
Dear Sirs, — I am gratified by your kindness, in sending me the tiPo 
Tolumes referred to, in your letter of the 3l8t of January. I entirely concur 
in the objects you desire to accomplish. Few things can be more important 
to our common country.. My ii^cessant and inexorable duties, have, thus f«r, 
pceveuted me firom making that examination of the volumes which I desiie. 
I am respectfully, &c &c. 

SAMUEL L. SOUTHARD 






RECOMMENDATORY NOTICES. 

OPINION OF GEORGE M'CLELLAN, M. D. 
Profeuw of the InstituteM and Practice of Surgery, in the Penntyhttnim 

College of Medicine, 
Messrs. Turnkr &* Fisher. 

, I have examined the two first of the Series of Dr. Ruschenber^r's First 
Books of Natural History, with much attention, and X&ke great pleasure in 
giving my opinion in their favour. They are admirably calculated to diffuse 
a sound knowledge of fimt principles in the sciences. They are axiomatie 
in their design and character, and are constructed on the true principles ol 
inductive philo8c*phy. The general propositions ail comprehend true minor 
ones, and also the individual facts. They appear to me to have been drawn 
up according tu Bacon's strictest method of exclusions and rejections* I 
have made the first of the series a text book in my private class; and have 
found it to facilitate the business of communicating an accurate and precise 
knowledge to the best educated among the studentu of medicine and surgery. 

GEORGE M'CLELLAN. 
Philadelphia, iftforcA 7. 1843. 

OPINION OF THO'S D. MOTTER, M. D., 
Profegsor of the Inetitutes and Practice of Surgery, in the Jeff erton Medical 
College, Philadelphia. 

Philadelphia, Jan. 18, 1843. 
Dr. Rubchenbbrgbr. 
Dear Dr.' — I have carefully examined the '* Second Book" of your very 
Taluable series on ** Natural History,*' and cordially unite with many othera 
in bearing testimony to its merits. 

The study of Natiural Sciences has been too mwih neglected in our ** sye- 
tems of education," and nothing can remedy the evil but the publications by 
individuals whose reputations will be a sufficient guarantee to the public as 
to the value of their labours of well arrangeid, lucid, and at the same time 
scientific works npon these subjects. I need hardly say that the series now 
under issue, possesses all the attributes of success. 

Very faithfully, ynurs, 

THO'S D. MiJTTER. 

OPINION OF ROBERT M. BIRD, M. D. 

ProfeoBor of Materia Medied, and the Institutee of Medicine, in the Penn* 

sylvatijut College of Medicine, 

Pliiladelpbia, February SI, 1849L 
Mv Dear Doctor. 

Afler a very careful examination of your Mammalogy, or Second Book of 
Natural History , from the text of Edwards and Conite, it affords me pleasure 
to bear witness to its merits. It is, like the First Book of the Series, on 
Physiology and Animal Mechanism, extremely, well ndapted to the purpose ' 
fbr which it was i^ritten, of opening to the pupils of our higher schools and 
colleges, the great field of Natural Hif^tory, and groondiog them in the 
principles of classification, while imbuing them with a love of the science 
and the introduction of such works into our schools, cannot be otherwise 
than favourable to the interests of education. 

Very respectfully yours, 6lc, 

ROBERT M. BIRD. 

W. S. W. RuSCHENBERaER, M. D. 



RBCOMMBNBATaRY NOTIGB8. 

OPINION OF THE HON. G. C. VERPLANCK. 
l4rte VmUd SiaUt SetmUrfimn Ntw Yorit ; mnd «•» on* o^ Me Tnt$Ue9 

the Public Sckiwk. 

Newrnrk,Fe1».7, 1811 
Mbmm. Turnie & FltHtK. 
OewtUmen^ — I find among other papers which my absence ftom the citjr 
has occasioned me to neglect, a note from you accompanying Dr. Rnschen- 
berger*s little work on Natural History, which was received on the day I left 
town for an abhCnce of some time. 

I have since examined the vi.Jume with much pleasure. I think it exceed- 
ingly well executed, communicating much information in an unpretending 
manner, and calculatvd to be very useful and acceptable to those for whom 
it-is specially designed. I am, your ob'dl scrv't, 

G, a VERPLANCK. 

OPINION OF S. S. HALDEMAN, ESQ. 
ZoolM;i8t and Lecturer on Zooloyy, 

Ptailadelphra, FebmaTTi IMI* 
MtiBtt. TeMm & FisoM. 
I have seen no work of the same extent, which contaiBS so mdeh ttseiil 
matter on Zoology, as the ** Elements** of Milne Edwards ; and Dr. Rus- 
chenberger deserves the thanks of the public for making it the basis of 
of his Zoological volumes. His ad'diiinns to the pari devoted to ^ Mammalo- 
gy,** are judicious-; an^ his cOi>et«nt adherence to the true, or seientifie muttiem 
of animals, is a step to which I bd authorsof < lemei4a'ry works seldom advance. 
For this fbiitarb, and (he g'ossary of technical terms, the student will bo 
greatly indebted to him. I can confidi-ntly recommend the ** Mammnlogy** 
a* better cjlculated to fhlfil the objects intended, than any otfier work With 
which I am acquainted. Yours, ^c. 

S. a HALDEMAN. 

OPINION J. AUGUSTINE SMITH, M. D. 
Pr9$idiWtof the CoUege of Phyisicians and Surgtona^and Profe$8or of Pkjf* 
tioUgy^ Crosby Street School. ^ 

No. 5 Catroll Flace. New Vork, Jan. SO. 1818. 
Messrs. Turner Sl Fisher. 
Otntlemen,-^} have received and examined your ** Second Book of Natural 
History, prepared by Dr. Ruschenberger,** and I can truly say I am ac* ' 
quainted with no work of the same size containing an equal amount of use- 
fiil, accurate, and entertaining knowledge. I the^fttre hope and. believe it 
will not fail to receive the encouragement exicnded to the first volume of 
the series. Respectfully, y on r ob*t arrv't, 

J. AUGUSTINE SMITH, 

OPINION OF ALBAN GOLDSMITH, M. D. 

N«w Yoik, ian. 17^ 184a. 
Messrs. Tukwer & Fpber. 
GentUnsen^-^l have received your Second l^ook of Natural History, pro* 
pared for the use of schools. .1 am very much plonked to bear that your 
First Book has been adopted by the Public Schools in PennsyivaniSf and I 
trust the exsmple will soon be followed by all the Slates of the Union, fbi 
nothing expands the mind to much as the book of Nature. And I look 
upon the introduction of the study of Natural History into common scboob 
as a bright soot in the progress <» mental oaltore. 

Yours, trulyr 
ALBAN GOLDSMITH. 



. memnfiiBMDATaET iffKncss* 

OPINION OF THOMAS HARRIS, M.D., 

Surgeon, United States* Navy, President qf the Medical Society of 
Fhiladeljphia, ^. ({-c. 

PhUadelphia, AogiMtSdi 1841. 

Dear Sir, — I have examined with care your •'First Book of Natural His- 
tory," and am of opinion that the work is well calculated, by its simple Ian- 
ffuage and lucid arrangement, to convey the elementary knowledge of which 
)t treats. Designed, as it is, for the use of schools and colleges, I have great 
pleasure in recorti mending it, as being the best of its kind which has yet been 
ofieied to the public ' 

I am, very truly and sincerely, 

THOMAS HARRIS. 
Ds. W. 8. W. RtisosENBER^ER, U. S. Navy, 



EXTRACT FROM THE BOSTON TVIEDICAL AND SURGICAI- 
JOURNAL. 

Physiology and Animal Mechanism, — W. S. W. Ruschenber^er, M. D., of 
the navy, has prepared a useful book, of sm«U dimensions, principally from 
the text of Mme Edyards and Achille Comte, which will doubtless be well 
received. It is principally designed for the use of schools and colleges; yet 
from a slight examination of the pages, we are sure it would do no injury to 
those who have long since received university honour^, were they to review 
fofsoeriSludies through the agency of this publication. 



OPINION OF NATHAN W. COLE, M. D. 

Burlington, Aitfust 8d, 1841 

My Dear Sir, — I have read with much pleasure the little volume of ^' Na- 
tural History" you were kind enough to -send roe. Combining, as it does, a 
hieid arrangement with simplicity of language, upon subjects imnortant and 
tnterestmg, it cannot fail, I think, in becoming the class-booV oi our pubUc 
schools. 

Should the work be fairly appreciated by teachers and others connectsd 
•with the education of youth, your own expectations will be more than gratified. 

Accept, dear sic, my earnest wishes for the siaceesa of your labours, and 
Mieve me to be, 

Yours sincerely, 

NATHAN W.-COLE. 

Da. RtrSCHElTBERGER. 



OPINION OF CHARLES ATHBRTON, ESQ., 

Teacher. 

*v nr r^ «.r n Buriiuittmi, JMiino., iL IMl. 

Dr. W. S. W. ^t»eBBN-BSB»Eii. ^ ^ 

1 have examined the little work oh "Physiology and Animal Mechanism, ' 
wUok was left with me hy Wra. P. Israel, with siueh satisfoction. It sup 
pliesa want whichi have no4ottht many other> teachers, besides myself, have 
felt in our schools. There is certainly no subject more deserving the attention 
of the Juvenile mind than the structure of these bodies, which we bear about 
with us, and upon the proper and healthy condition of which, our happiness in 
this world so much depends. My impressions are, that the work in question 
IS suitable for school instruction. It appears to be well- arranged, and concise 
in expression— two qualities of essential importance in a school-book. 

Thine, respectfully, 

CHAS. ATHERTON. 



BECOMMENDATORT NOTICES* 

It it nilAeient to say for it that th« original it uwd in Franeo by order of tiM Min- 
ister of Public Instruction. Dr. Kuscbenberger, tlie aeoompliKtied translator, has added 
orifinal notes and questions upon the t«xt, which are a great improvement upon tiM 
French plan. The propriety of nialdng physiology and the Icindred branches of science 
subjects of study in primary schools, i« loo eppareni to require en'forcement Or. Rus- 
tlienberger has well applied his linowibdge and taste in this volume, and we hope that 
be will follow it by others explanatory of the sciences which pertain to his professioaaJ 
atndies.— i'AiJaif. JVat. Gat. 

We commend the work to the atcenttim of thnee concerned, as sdmirably adapted t« 
the use of schoois. The correctness of the d«'scriptions, and of the plates illustrative of 
the text, is vouclied fur by tlie most scieutific of our city.— C^. S. Ouzetu, 

From a hasty glance at the work, the recommendaii n of a number of distinguished 
professional men, and the eminent character of its author, we have no doubt it will 
IHTOve a valuable acqui»ition in schools and colleges.— ./flmsrtcaM SentineL 

The plates are correctly drawn, and will serve as a useAd attxillary to the young stii* 
deot in this branch of education.— jBo^ton TruvtlUr. 

The style is plain and comprehensive, 8uch a work is much needed among tba 
text books of our schools and colleges.— none, male or female, should be without it. We 
heartily recommend it to the notice of teachers and iiupils; for it is one of the most 
valuable acquisitions of the day to the catalogue of school books.>-SM(a«ni Lit. JUe*. 

The work is one of merit, and will And speedy and permanent success. The subject 
of which it treats is one of great importance, and one^iB which we are surprised to find 
such general ignorance existing.— iSaL £o«. PmC 

It has too fk«qiiently been an error with the authors of sdentiflc woilis designed Ibr 
beginners, to degrade their style to the assumed intellectual inferiority of their readers. 
In the fear of not being understood, they omit proper scientific names .* :irf>fhi!eiice to 
those in common usage which but partially convey the intended me-«n*n and that in 
the most vague and general manner. This we are convinced is al! if*- her wrong; for 
Independent of the limited ideas necessarily incident to such a style, the other when 
adopted, can be mastered more readily than the casual observer would at first suppose, 
aad with the aid of a gioesary. all difiieulty at once vanishes. The work under notice is 
a clear instance of the correctness of our position. Although strictly elementary in its 
design, it never yields its scientific claims to the pretensions of popular phraseology. 
Bat to obviate any difficulty that might arise, an admirable glossary is affixed. This 
with the accurate plates referred to by numbers In the text, not only renders its com- 
prehension easy, but its study agreeable. Independent of the abstract merits of th« 
work, it supplies a place in the young scliolar's library, which has long been vacant. 
While almost every department of knowledge has been made more plain, and pleasant 
by a multiplication of iMtoks and charts, each succeeding one improving on its predeces> 
■or— this we believe is the first of iu Und offered by an American publisher to teach 
** the proper study of mankind.'* 

The '* First Book of Natural History** will very soon find a place In all our semina. 
ries of learning. The general reader, likewise, who may wish to inform himself of the 
eirruiation of the blood, of respiration, digestion, the nervous system, ice., may, by 
neans of this work, save Mmself much laborious research in professional treatises.— 
ntL 8fU Journal 

We have rarely perused a school book containing so much valuable information in se 
■nail a compass, and so admirably arranifed as well as peculiarly suited to the quick 
comprehension of learners. Inileed, there is in the book a store of information for many 
who have not had, and may never have, the leisure to search the source fl'om which it 
is derived. The work is highly recommended by scientific, literary, and particularly 
inedic;^ men, and we concur in their opiniea of its value, and of its usaralBeis as a 
■tandaid book for schools.— JV. Y. Sundmrd. 

This work is sent forth tp the publie with the-strongest recommendations, and we 
doubt aot it will have, as it deserves, a most extensive cireolation.^JV. FT Tm$$ sad 
Evening Star* 

This work is one of great merit, and the author has shown himself well-verwd la 
the important and deeply iateresting scieace of which he has so ably treated.— A*. York 
PUntt 
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